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ABSTRACT 
The increasing evidence of associations between inactivity and poor diets in young 
people and both immediate and long term health implications is of public health 
concern. There is a need to further understanding of young people's health behaviours, 
to facilitate the development of behaviour change strategies promoting healthy 
behaviours. This thesis, provides seven studies focusing on the family environment and 
the influences that the family and parents have on young people's physical activity and 
dietary behaviours. Chapter 2.1 describes a systematic review of family correlates of 
fruit and vegetable consumption in children and adolescents. Chapter 2.2 describes a 
systematic review of family correlates of breakfast consumption among children and 
adolescents. Systematic reviews are an essential component of evidence-based practice, 
and both reviews were conducted to examine the state of the current literature 
examining family environmental influences on aspects of young people's dietary 
behaviours. In the context of this thesis, these systematic reviews are of primary 
importance as they were instrumental in shaping and informing the direction of the 
research described in later chapters. Chapter 3 broadens the investigation of young 
people's health behaviours and describes two cross-sectional studies examining both 
physical activity and dietary behaviours. Chapter 3.1 describes a study examining 
patterns of adolescent physical activity and dietary behaviours. This study describes 
how adolescents are at risk of not meeting the recommendations for multiple health 
behaviours (e.g. physical activity, fruit and vegetable consumption, and breakfast 
consumption). Chapter 3.2 was designed to fill several gaps in the literature about the 
correlates of multiple health behaviours and also to gain a greater insight into the 
transferability of parental behaviours to different health behaviours in children. Chapter 
3.2 describes a study examining family influences on young peoples fruit and vegetable 
consumption and physical activity, and on combinations of these behaviours (e.g. high 
physical activity and low fruit and vegetable consumption). Chapter 4.1 was designed 
to fill gaps in the literature by examining the association between family circumstance 
(parental marital status, maternal education, maternal employment status, number of 
brothers and number of sisters) and adolescent dietary behaviour, and 2-year change in 
dietary behaviour. Chapter 4.2 was designed to fill gaps in the literature by examining 
the relationship between parenting styles, family structure and aspects of adolescent 
dietary behaviour. Together, the six studies described above established a rationale and 
informed the content of the pilot family-based intervention described in Chapter 5. This 
thesis found that particular aspects of the family environment and particular attributes of 
parenting were associated with positive physical activity and dietary behaviours of 
young people. Such findings add considerably to the existing literature and are 
important as they suggest that even as young people age, the family environment and 
the emotional context within which parent-child interactions occur are vital for positive 
health behaviours. Targeting such facets of the family and parenting holds great 
potential for behaviour change strategies. 
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CHAPTER 1 
1 INTRODUCTION 
During the course of human evolution, intermittent food shortages and an active lifestyle would 
have been the norm as humans and earlier hominids lived a hunter gatherer existence. The 
assured availability of a varied, highly palatable and energy-dense diet coupled with negligible 
requirements for physical activity would not have been experienced. Over the past three 
centuries, increased development has been accompanied by rising disposable incomes, 
urbanisation, mechanisation and globalisation of food markets, leading to lifestyle and 
behaviour changes that adversely impact on population health 1,2. 
The discipline of epidemiology studies the distribution and etiology of diseases. Traditional 
epidemiological research has established that numerous behavioural excesses (e.g. 
overconsumption of energy-dense foods) and behavioural deficits (e.g. physical inactivity and 
low fruit and vegetable consumption) are significant risk factors for chronic disease. The 
epidemiological transition is a model that has been developed to explain long-term shifts from a 
pattern of high prevalence of infectious disease - associated with malnutrition, periodic famine, 
and poor environmental sanitation - to one of high prevalence of chronic and degenerative 
disease - associated with economic and demographic changes 3, 4. Within this context, the 
theory of nutrition transition, and more recently the concept of the physical activity transition, 
seek to explain how changes related to lifestyle, particularly diet and activity levels, have 
occurred in parallel with the increasing prevalence of obesity and chronic disease 5-7. 
The nutrition transition (Figure 1.1) highlights how modem societies seem to have shifted from 
consuming traditional diets (based on staple grains, fruit and vegetables, and limited foods of 
animal origin) and seem to be converging on a diet high in saturated fats, sugars, animal based 
food products, and refined foods low in fibre - often termed the 'Western diet's. These 
changes are reflected in nutritional outcomes, such as changes in average stature, body 
composition, and morbidity 5. In addition to nutrition, changes have also occurred in physical 
activity. Figure 1.2 presents a model describing the contributing factors and the health 
consequences associated with the physical activity transition 7. The model shows how lifestyles 
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have changed from being heavily dependent on being physically active, to an age where we 
have nearly engineered the need for physical activity completely out of our daily lives 7. 
Urbanization, economic growth, technological changes; for work, leisure, 
& food processing, mass media growth 
f-------J 
Stage 3 
Receding Famine 
~ ___ ~II~------, 
Stage4 
Degenerative DIs;ease 
,..--~.~--
Stage 5 
Behavioral Change 
-~.~-
• starchy, 100v variety. 
low fat,high fiber 
• increasoo fat, sugar, 
proce~cI foods 
• reduced fat. increased 
fruit. veg,CHO,fiber 
• replace sedentarianism 
with purposeful changes 
in recreation, other activity 
• Iabor-intMsiIJe 
wooo'eisure 
• shift in technology of 
worn anclleisure 
Accelerated life expectancy, 
8101'1 mortality dec!ine shift to increased OR-NCO, 
increased disability period 
Figure 1.1. Stages of the nutrition transition 5 
Economic growth 
Built environment conducive __ _ 
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obesity, hypertension, coronary artery 
disease, stroke, type 2 diabetes, cancer, 
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Figure 1.2. Model of contributing factors and health outcomes associated with the physical 
• • •• 7 
actIVIty transItIon . 
3 
Both the nutrition and the physical activity transition models are valuable because they 
highlight the forces on the transitions from high active to more sedentary lifestyles, and from 
'traditional' to westernised diets, such as economic transition, urbanisation, and changes to the 
built environment and social climate. Furthermore, the models demonstrate how, for example, 
reductions in physical activity are occurring across numerous domains, indicating that in order 
to fully understand the nature of inactivity, it is necessary to examine its place within every 
facet of people's lifestyles (e.g. work, home, leisure). Similarly, the increase in energy-dense 
diets highlights changes in the way people consume foods. At home, school, communities and 
in the workplace, the availability and accessibility of energy-dense fast foods influences the 
nature of the eating experience, and to fully understand why people eat the foods they do, it is 
necessary to understand their environments. Such changes in diet and physical activity are 
leading to increased rates of chronic disease and ultimately higher overall mortality rates and 
lower life expectancy 7. 
In contrast to traditional epidemiological approaches, behavioural epidemiology is concerned 
with the distribution and determinants of behaviours that are linked with disease. The 
behavioural epidemiological framework provides a means of organising the spectrum of 
descriptive, analytical and intervention research, which allows for an improved understanding 
of behaviours and the utilisation of knowledge to favourably influence behaviour and health in 
the population 8. The five phases of the framework are presented in Figure 1.3. Each phase of 
research builds upon previous phases, for example, interventions designed and delivered in 
phase four target modifiable correlates or determinants of behaviour, identified in phase three. 
There is also possibility for interactions and non-linear sequencing among phases. For example, 
epidemiological evidence from phase one may directly influence policy-making at phase five. 
Similarly, advancements in the tools used to measure behaviour (phase two) may further 
understanding of relationships between behaviours and health outcomes (phase one). 
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1. Establish 
links between 
behaviour and 
health 
1-·'· ... 
2. Measure 
behaviour 
3. Correlates or 
determinants of 
behaviour 
... 4. Interventions 
. '. '.. . ...... ", '~""""" . .. ., . , . ~ , 
Figure 1.3. Five phases of the behavioural epidemiology framework 
5. Translate 
research into 
practice 
The rational for the content and sequence of this thesis, and the seven studies presented herein, 
is best understood within the behavioural epidemiology framework. Here, the focus is on 
physical activity and aspects of dietary behaviours and health in young people, though this 
framework could be applied equally to other behaviours, such as sedentary behaviours and 
smoking, and other population groups. This thesis provides original research identifying 
important correlates or determinants of physical activity and dietary behaviours in children and 
adolescents (phase three of the epidemiology framework) and about the effectiveness of 
interventions targeting dietary behaviours (phase four of the epidemiology framework). Whilst 
none of the studies presented here focus directly on measurement of physical activity and 
dietary behaviours (phase two), the importance of behavioural measurement is acknowledged in 
the discussions of findings throughout this thesis. Evidence from phase one, describing the 
associations between physical activity and health outcomes in young people, and between 
aspects of dietary behaviour and health outcomes in young people, provides the rationale for 
each of the studies presented in this thesis, with an overview presented below. 
1.1 Adolescence 
This thesis presents original research focusing predominantly on the activity and dietary 
behaviours of adolescents, with some focus on children in Chapters 2 and 3. Throughout this 
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thesis, adolescents are defined as those between the ages of 12 and 18 years. The tenn 
adolescence comes from the Latin word adolescere meaning 'to grow into maturity', and is a 
period where young people are suspended between childhood and adulthood, immaturity and 
maturity. Often referred to as the 'period of stonn and stress', adolescence is one of the most 
dynamic and complex transitions in the lifespan 9, characterised by rapid biological, 
psychological and social change. Adolescence is a time when the physiological need for 
lifestyles including diets with high nutritional quality and adequate levels of physical activity 
are particularly important, not least because of the rapid growth (stature and weight) spurt 
experienced during this developmental phase 10,11. 
Adolescence is the age of exploratory, sometimes risky, behaviour and during this 
developmental stage, lifestyles are established that may affect health for the entire life 12. Given 
that there are an estimated 1.2 billion adolescents - one in every five people - in the world 
today, promoting healthy lifestyle behaviours during this life stage is imperative. From a health 
perspective there are three main reasons to promote physical activity and healthy eating in 
adolescents: 
1. to optimise current health, growth and development, 
2. to develop healthy lifestyles that can be maintained throughout adult life and 
3. to reduce risks for chronic diseases during adulthood. 
1.2 Adolescent physical activity and health 
The case for promoting physical activity in adolescents in underpinned by the recognition that 
physical activity during adolescence is associated with immediate and long tenn health effects. 
A conceptual model for understanding the influence of physical activity on health outcomes is 
presented in Figure 1.4. While there is evidence of links between adolescent health outcomes 
and adult health outcomes, and between adult physical activity and adult health outcomes I3, 
such pathways are beyond the scope of this thesis. Discussions of the links between adolescent 
physical activity and health outcomes (pathways A and C), and between adolescent and adult 
physical activity (pathway B) are presented in more detail below. 
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ADOLESCENT 
PHYSICAL ACTIVITY 
B 
ADULT 
PHYSICAL ACTIVITY 
ADOLESCENT 
HEALTH OUTCOMES 
• Overweight and obesity 
• Type 2 diabetes 
·CVD 
• Bone health 
• Mental health (e.g. depression 
and self-esteem) 
ADULT 
HEAL TH OUTCOMES 
• Breast cancer 
• Bone health 
Figure 1.4. The associations between adolescent physical activity and health 
Over the last two to three decades, overweight and obesity have been transformed from 
relatively minor public health issues that primarily affect the most affluent societies to a major 
threat to public health that is being increasingly seen throughout the world 14. Consistent with 
trends in adults, obesity prevalence in children and adolescents has steadily increased over 
recent years in the UK 15, 16, the United States 17, 18, Australia 19,20 and other developed and 
developing countries 21. In the UK alone, over 17% of boys and girls aged 11-15 years are 
classified as obese 15. Reduced participation in physical activity and increased energy intake 
from foods have been implicated as potential causal influences in the current obesity epidemic 
22. Childhood obesity is a multi system disease with potentially devastating consequences 22. As 
with adults, obesity in childhood and adolescence causes hypertension, dyslipidaemia, chronic 
inflammation, increased blood clotting tendency, endothelial dysfunction, and 
hyperinsulinaemia (the insulin resistance syndrome) 23. In addition, obese adolescents are more 
likely to develop asthma 2\ type I diabetes 24, type II diabetes 25,26, orthopaedic problems 24, and 
psychological problems such as low self-esteem and depression 26,27. However, the greatest 
problems will be seen in the next generation of adults as obesity tracks through adolescence 28, 
and tends to persist into adulthood 28-30, and the cardiovascular risk profiles of obese adolescents 
tends to be maintained into adult life 23,24,29. 
7 
There is some evidence implicating physical inactivity in the development of overweight and 
obesity in young people. While much of this evidence is observational, more recent studies 
with larger sample sizes and objective measures of physical activity provide more convincing 
evidence of such an association 31. Physical activity and physical fitness are inversely related to 
insulin resistance 32 and positively associated with insulin sensitivity 33, 34 in young people, and 
thus may protect against the development of type 2 diabetes. Recent studies have also provided 
evidence of an association between physical activity levels and cardiovascular disease (CVD) 
risk factors 31,35, bone health 36 and mental health (e.g. depression, self-esteem, and anxiety) 31, 
37 in young people. Furthermore, there is evidence of associations between physical activity 
levels in adolescence and adult health outcomes (pathway C). For example, Okasha et a1.38 
found that physical activity in adolescence reduces the risk of breast cancer in adulthood, and 
Karlsson et a1.39 found that adolescent physical activity may reduce fracture risk in adulthood, 
even if activity levels are reduced in adulthood. In summary, regular physical activity is 
associated with improvements in physical and psychological health parameters in adolescents. 
However, much of the evidence is based on observational studies with effects that are smaller in 
magnitude than those observed in adults. 
The persistence of a behaviour, or attribute, over time is called 'tracking' and refers to the 
maintenance of a rank order position over time compared to one's peers 40. Physical activity in 
adolescence may improve health by influencing physical activity levels in adulthood (pathway 
B). Prospective studies indicate that physical activity tracks moderately within childhood and 
from childhood to adolescence 13, 41. A recent review of the literature found a consistent 
moderate effect of physical activity in adolescence on adult physical activity 13. Adolescent 
inactivity appears to track more strongly into adulthood 42, 43, thus the promotion of physical 
activity in adolescence is important. Physical activity during adulthood is a complex behaviour 
influenced not only by adolescent activity levels, but also by socio-demographic, 
environmental, personal, and behavioural variables 4\ thus it is reasonable to expect that 
tracking of physical activity should be small in terms of effect. Research suggests that the 
quality of experiences related to participation in activity during childhood and adolescence may 
influence adult physical activity, rather than simply quantity 45. 
Informed by the evidence described and expert opinion, government policy documents outline 
the quantity of physical activity required to benefit health, specific to young people 46. 
Recommendations from the UK suggest that young people should engage in at least 60 minutes 
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of moderate-intensity physical activity each day, and at least twice a week this should include 
activities to improve bone health, muscle strength and flexibility 47. Despite the health benefits 
of, and recommendations for physical activity, data from the most recent Health Survey for 
England suggest that 30% of boys and 40% of girls in the UK do not achieve 60 minutes of 
moderate physical activity each day 48 (Figure 1.5). In addition, there is evidence of an age 
related decline in physical activity levels, particularly amongst girls from the age of 10 years 
onwards, which has also been demonstrated in other countries 49.51. Given such evidence, 
adolescents have been identified as an at risk group for low activity. Research that contributes 
to increasing activity levels in this population is a public health priority. 
80 
70 
60 
50 
40 
30 
20 
10 
0 
5 6 7 8 9 10 11 12 13 14 15 
-+-Boys 
_Girls 
Figure 1.5. Percentage of young people participating in at least 60 minutes of moderate 
intensity physical activity per day 48. 
It is of worthy note that national surveillance data on activity patterns are based on self-reported 
activity levels, which may be limited when used with young people. Recent studies aiming to 
validate the self report methods used in the Health Survey for England by comparing the 
questionnaire to objective measures of physical activity, found that the questionnaire resulted in 
significant over-estimation of physical activity levels in young people and adults 52, 53. A recent 
study assessing the physical activity levels of young people in the UK, using accelerometers, 
found that only 5.1 % of boys and 0.4% of girls aged 11 years achieved the physical activity 
recommendations 54. Challenges in the collection, analysis and interpretation of accelerometer 
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data in young people warrant a degree of caution when considering such findings. Nonetheless, 
such research suggests that levels of habitual physical activity in children are likely to be 
substantially lower than those reported in the UK and other self-report health surveys, indicating 
that research to further understanding of physical activity in adolescents is required. 
1.3 Adolescent dietary Behaviour and Health 
The case for promoting healthy dietary behaviours during adolescence is underpinned by the 
recognition that eating behaviours and habits adopted during adolescence can have both 
immediate and long term effects on health. Although eating behaviours other than consumption 
of fruit and vegetables, unhealthy snacks and breakfast are likely to impact on health, this thesis 
and the studies presented herein, focus on these three eating behaviours. 
By way of example, Figure 1.6 presents a conceptual model for understanding the influence of 
adolescent fruit and vegetable consumption on health outcomes. While there is evidence of 
links between adolescent health outcomes and adult health outcomes, and between adult fruit 
and vegetable consumption and adult health outcomes 55, 56, such pathways are beyond the 
scope of this thesis. Pathways A-C will be discussed in more detail below. 
ADOLESCENT FRUIT AND 
VEGETABLE CONSUMPTION 
B 
ADULT FRUIT AND 
VEGETABLE CONSUMPTION 
ADOLESCENT 
HEALTH OUTCOMES 
·BMI 
• Respiratory symptoms 
• Development of some cancers 
• Mental health 
ADULT 
HEALTH OUTCOMES 
• Cancer 
Figure 1.6. The associations between adolescent fruit and vegetable consumption and health 
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Increase in energy intake and decrease in physical activity are the primary environmental 
influences on adolescent obesity, similar to adult obesity 57. Research examining the 
associations between adolescent fruit and vegetable consumption and adolescent weight status 
has yielded equivocal results. In a large prospective cohort study, Field et al. 58 found no 
association between fruit and vegetable consumption and adolescent BM!. Lin and Morrison 59 
found that overweight boys ate fewer fruit and vegetables, and overweight girls ate less fruit. 
More recently, Roseman et al. 60 found that fruit and vegetable intake was associated with a 
healthy weight during adolescence. Further prospective studies examining such associations are 
warranted. Fruit and vegetable consumption is associated with a decreased risk of respiratory 
symptoms (e.g. coughs and wheezes) 61, and improved mental health scores in adolescents 62. 
Fruit and vegetable consumption during adolescence may serve to protect against the possible 
initiation of cancer at certain sites at puberty 63 and has also been found to be protective against 
cancer in adulthood (pathway C) 64. Furthermore, fruit and vegetable consumption in 
adolescence may improve health by influencing fruit and vegetable consumption in adulthood 
(pathway B). Adolescent fruit and vegetable consumption has been shown to track into 
adulthood 65. In a large prospective study, adolescent fruit and vegetable consumption was a 
significant determinant of adult fruit and vegetable consumption even after twenty-one years 66. 
Diets high in sugary foods or energy dense snacks/confectionary have been associated with 
various health problems. There have been suggestions that the sustained consumption of 
energy-dense diets may have metabolic consequences 67. The principal evidence for this comes 
from laboratory studies showing that the consumption of energy-dense foods was followed by 
increased energy intakes, and in some cases, weight gain 68. In experimental studies, 
consumption of energy-dense snacks and sweets have lead to reduced satiation, overeating, and 
weight gain 69,70. Other studies have shown that increased variety of foods leads to increased 
food intake. For example, McCrory et al. 71 found that increased variety of energy-dense sweets 
and snacks was associated with increased energy intake and increased body fatness, whereas 
increased variety of vegetables was negatively associated with body fatness. Kalsbleek and 
Verrips 72 found that mean decayed, missing or filled teeth scores of young people consuming 
sweet snacks between meals more than five times a day were significantly higher thanfor young 
people with a lower reported consumption of sweet snack consumption 72. Kant 73 examined 
the effect of energy-dense, nutrient poor (EDNP) foods on lipid profile and found that 
consumption was associated with HDL cholesterol concentration and serum homocyteine, both 
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of which are independent risk factors for CVD. Consumption of energy-dense snacks has been 
associated with depressed and aggressive behaviours in adolescents 62 and has been negatively 
associated with diet quality 74. 
Breakfast consumption is important to overall dietary quality and nutritional adequacy in school 
aged children 75 and children who report eating breakfast on a regular basis tend to have better 
nutritional profiles than their breakfast skipping peers 76,77. Breakfast skipping among young 
people has been shown to be associated with an increased likelihood of being overweight or 
obese 78,79, whereas breakfast consumption has been shown to be associated with a lower body 
mass index (BMI) 80,81. A large scale longitudinal study also found that among girls with a high 
BMI at baseline, those who ate breakfast more regularly had a lower BMI at the end of the 
study compared with those who ate breakfast less often 81. Taking a complete and well 
balanced breakfast avoids hunger feelings in the morning which can lead to nibbling snack 
foods, particularly those high in sugar and/or fat 82. Breakfast skipping can interfere with 
cognition and learning among children 83 and is associated with mental distress and impaired 
academic performance among adolescents 84. Breakfast consumption may improve cognitive 
function related to memory, test grades and school attendance 76. As with fruits and vegetables, 
food choices and habits, such as consumption of breakfast and foods high in sugar, have been 
shown to track into adulthood 65, 66. 
Informed by the evidence described above and expert opinion, many countries have adopted 
national guidelines, outlining in particular the quantity of fruit and vegetables required to 
benefit health. Recommendations in the UK suggest that adolescents should consume at least 
five portions of fruit and vegetables each day 85. While there are no recommendations for 
breakfast consumption or the consumption of energy-dense snacks, a recent initiative in the UK 
recommends that parents should encourage their children to eat breakfast regularly and to swap 
unhealthy snacks (high in sugar and fat) for more healthy nutritious snacks (e.g. fruit) 86. The 
international recommendation of sugar intake is that non-milk extrinsic sugars should not 
exceed 10% of total energy intake 55. Despite the health benefits of, and the recommendations 
for, diets high in fruit, vegetables and breakfast and low in unhealthy snacks (added sugars), 
there is evidence to suggest that young people's diets are not in line with recommendations. For 
example, data from the most recent Health Survey for England suggest that less than 20% of 
boys and less than 25% of girls in the UK consume five portions of fruit and vegetables each 
day 48 (Figure 1.7). 
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Figure 1.7. Percentage of young people consuming five portions of fruit and vegetables per day 
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Data from the Health Survey for England show that more than 30% of boys and 20% of girls ate 
sweets and chocolate every day, and more than 60% of boys and 50% of girls ate crisps every 
day 48. Such findings contribute to data showing that young people in the UK consume more 
than twice the maximum recommended salt intake, 50% more saturated fat than recommended, 
50% more sugar than recommended, and have insufficient intakes of calcium and iron 87,88. 
Dietary trend data from the US add to this by suggesting that daily caloric intake appears to be 
increasing in young people - primarily from EDNP foods, an increase in snacks, eating away 
from home and an increase in portion sizes 89-92. Furthermore, young people are more likely to 
skip breakfast than any other meal 93. 
Dietary quality declines from childhood to adolescence, with dietary behaviours likely to cause 
fatness being actively adopted during this age 94. For example, fruit and vegetable consumption 
has been shown to decline throughout adolescence 95, while breakfast skipping increases 
through adolescence 94, 96. Furthermore dietary behaviours established in adolescence may 
persist into adulthood 65,66. Given such infonnation research contributing to increasing fruit, 
vegetable and breakfast consumption and decreasing unhealthy snack consumption in 
adolescence is a public health priority. 
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1.4 The family environment 
Decades of past research have identified a vast range of individual determinants of nutrition and 
physical activity behaviours, including motivation, self-efficacy, knowledge, perceived barriers, 
intentions, preferences, attitudes and beliefs 97. While this individual approach to understanding 
behaviours is useful, over the past decade there has been growing recognition of the role of the 
'environment' in influencing health and health behaviour. Research aiming to understand the 
behaviours of population groups, such as dependent children (children of school age, or in full 
time education) must take into account the environments in which such groups operate and 
behave. Given the importance of physical activity and healthy diets to adolescent health, and 
health in adulthood, understanding the influences on adolescent behaviour is a public health 
priority. This thesis, and the studies presented herein, will be guided by Ecological Systems 
Theory (EST) 101. Ecological perspectives conceptualize human behaviour as ongoing bi-
directional transactions between environments and the individual 98-100. According to EST, 
development or change in individual characteristics cannot be effectively explained without 
consideration of the context, or ecological niche, in which the person is embedded 101 (Figure 
1.8). An ecological niche includes not only the immediate interpersonal context (e.g. the 
family) in which a person is embedded, but also the contexts in which that context is situated 98, 
101 (e.g. schools, work places, neighbourhoods and communities). 
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Figure 1.8. The ecological model 
Physical activity and dietary behaviours, habits and preferences are developed at an early age. 
Socialisation of such health-related behaviours occurs within the family environment, with 
parents' beliefs, attitudes and behaviours substantially affecting children's health behaviours 
102. The family is the closest, most intense, most durable, and influential part of a child's 
interpersonal environment 103. The influences of the family extend to all aspects of the child's 
development; language, security, health, and beliefs are all developed through the input and 
behaviour related feedback within the family. Kuczynski and Grusec 104 have argued that 
parents are most influential in the socialisation of children for a number of reasons: 
• Socialisation, which has evolved as an adaptive evolutionary strategy, is a biosocial 
system set up to favour the parent's primary influence on the child; 
• Society designates parents (or parent surrogates) as primarily responsible for 
socialisation; 
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• Parents have greater time and opportunity to develop relationships with children, with 
these relationships essential for socialisation; 
• Parents also have greater opportunity to monitor their child's actions, another centrally 
important aspect of socialisation. 
The term socialisation refers to the way in which individuals are assisted in the acquisition of 
skills necessary to function successfully as members of their social group 105. Thus, a child and 
a child's health behaviours and health outcomes, must be studied in the context of the family 
environment. Furthermore, the family must be understood within the context of its community 
and the larger society (Figure 1.8) because the broader ecology (the economic, social and 
physical surrounds) regulates the circumstances of the family and, in turn, parents' interactions 
with their children 106. For example, community, religion, schools, society, neighbourhoods, 
workplaces and cultural forces from within the interpersonal, organisational, community and 
society systems, directly affect the family and parenting. 
The family has long been recognised as a complex historical, social and cultural phenomenon. 
In an in-depth study of the nature of, and processes involved in, the communication of health 
messages to and within families, Holland et al 107 conclude that: 
The family is clearly a complex site for the reception, transmission and 
communication of health information ... individual health beliefs and health-related 
behaviour are related to a number of factors related to family life. (p. 83) 
They suggest that these determining factors include family structure, employment patterns, 
gender and age role differences, the stage of parenting, family dynamics and parenting styles, 
communication patterns, power relations and decision-making processes 108. All of which will 
interact and have substantial influence on the dietary and physical activity behaviours of young 
people. Figure 1.9 presents a conceptual diagram ofthe family ecology 109, which suggests that 
in order to understand the ways in which young people behave, we must understand parenting 
with regards to healthy eating and physical activity of youth, and we must also try to understand 
the influences acting on the parents, as well as the behaviours of the parents and the 
interactions. 
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Figure 1.9. The family ecology and children's eating and physical activity behaviours. 
Adapted from Davison and Campbell, 109. 
In today's society the family is less frequently the combination of stay-at-home mother, 
working father, and sibling children. Single-parent families, generation skipping families, 
and other non-traditional groupings have increased during the last decades and are fairly 
common today. Such factors will influence the knowledge, values and beliefs of parents 
with regards to child activity and healthy eating and must be taken into consideration when 
trying to understand the dietary and physical activity behaviours of young people, as well as 
trying to understand the styles, practices and behaviours of parents. Whilst it is generally 
acknowledged that parental influence wanes as children age 110, parents continue to be 
important influences on their child's diet and activity levels. Parents facilitate physical 
activity throughout adolescence, through provision of transport to recreational facilities for 
example 111. Furthermore, adolescents eat two-thirds of their foods at home 111, with parents 
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facilitating adolescent diet by having foods available and accessible in the home 112. This 
thesis, and the studies presented herein, will focus on the family environment and the 
influences that the family and parents have on adolescent physical activity and dietary 
behaviours. 
1.5 Overview of thesis 
This thesis is planned to further the understanding of young people's physical activity and 
dietary behaviours in order to facilitate behaviour change. Following the behavioural 
epidemiology framework, studies aimed to explore determinants of behaviour using an 
ecological approach, and to evaluate the feasibility and effectiveness of a family-based 
intervention to change adolescent behaviour. This thesis consists of seven articles, detailing 
original research. 
Chapter 2 of this thesis describes two large systematic reviews of the literature. Chapter 2.1 
describes a systematic review of family correlates of fruit and vegetable consumption in 
children and adolescents. Chapter 2.2 describes a systematic review of family correlates of 
breakfast consumption among children and adolescents. Systematic reviews are an essential 
component of evidence-based practice, and both reviews were conducted to examine the state of 
the current literature examining family environmental influences on aspects of young people's 
dietary behaviours. The term 'family environment', in this instance, was used as an umbrella 
term for the home food environment. The home food environment is influenced by the physical 
and natural environment, the socio-cultural environment and the demographic or political and 
economic environment, at both the macro- and micro-level (i.e. acting on the family 
environment, and within the family environment), detailed in Figure 1.10. Within both reviews 
presented in Chapter 2, the influence of each of these environments on young people's dietary 
behaviours were examined at the micro-level. In the context of this thesis, these systematic 
reviews are of primary importance as they were instrumental in shaping and informing the 
direction of the research described in later chapters. 
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Figure 1.10. Model of the home food environment pertaining to children's food intake, adapted from Rosenkranz and Dzewaltowski 113. 
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Chapter 3 broadens the investigation of young people's health behaviours and describes two 
cross-sectional studies examining both physical activity and dietary behaviours. Chapter 3.1 
describes a study examining patterns of adolescent physical activity and dietary behaviours. 
This study describes how adolescents are at risk of not meeting the recommendations for 
multiple health behaviours (e.g. physical activity, fruit and vegetable consumption, and 
breakfast consumption). Findings from the systematic reviews detailed in Chapter 2, and 
findings from reviews of correlates of young people's physical activity 114, 115 have established 
that the family is an important environment for physical activity and dietary behaviours among 
young people. Such correlates research has focused on examining associations between 
parental/family variables and child health behaviours within the same behavioural domain (e.g. 
parental physical activity modelling and child physical activity) and on single health behaviours 
(e.g. physical activity or fruit and vegetables). Chapter 3.2 was designed to fill several gaps in 
the literature about the correlates of multiple health behaviours and also to gain a greater insight 
into the transferability of parental behaviours to different health behaviours in children. Chapter 
3.2 describes a study examining family influences on young peoples fruit and vegetable 
consumption and physical activity, and on combinations of these behaviours (e.g. high physical 
activity and low fruit and vegetable consumption). 
The systematic reviews detailed in chapter 2, established that demographic factors and family 
structure were the correlates studied most often in relation to adolescent dietary behaviours, 
however these studies were largely cross-sectional and yielded equivocal results. Few studies 
have attempted to assess associations between multiple family demographic factors and 
adolescent dietary behaviours in one study, and few have examined such associations 
longitudinally. Chapter 4.1 was designed to fill gaps in the literature by examining the 
association between family circumstance (parental marital status, maternal education, maternal 
employment status, number of brothers and number of sisters) and adolescent dietary behaviour, 
and 2-year change in dietary behaviour. 
Systematic reVIews detailed in chapter 2, found that parenting practices (e.g. food rules, 
support) have been studied quite frequently in relation to aspects of adolescent dietary 
behaviours. While such associations are important, research suggests that the quality of the 
parent-adolescent relationship has significant impact on the development of adolescent health 
risk behaviours. Thus, research is needed with a focus on the environmental contexts within 
which parenting practices take place: parenting styles. The four dimensions of parenting style 
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(authoritative, authoritarian, indulgent, neglectful) have received little attention in relation to 
adolescent dietary behaviour, yet such associations could affect adolescent dietary behaviour by 
influencing the context within which adolescents experience certain foods. Furthermore, each 
parenting style reflects different patterns in parental behaviour, values and practices, which are, 
in turn, influenced by aspects of the wider family environment in which parents and adolescents 
live (e.g. marital status, number of siblings). Chapter 4.2 was designed to fill gaps in the 
literature by examining the relationship between parenting styles, family structure and aspects 
of adolescent dietary behaviour. 
Interventions aimed at increasing fruit and vegetable consumption have predominantly focused 
on children, and have been school-based. Targeting adolescent fruit and vegetable consumption 
is imperative for immediate and long term health benefits (see introduction section 1.3). The 
results from the systematic reviews detailed in Chapter 2, as well as aspects of the results from 
all other chapters, led to the design of a pilot theory and family-based newsletter intervention to 
increase adolescent fruit and vegetable consumption. The decision to focus on fruit and 
vegetable consumption alone was reached in order to pilot test such an intervention. The 
feasibility and efficacy of this intervention are detailed in Chapter 5. 
Each chapter contributes to the overall structure of this thesis and builds on the chapters before 
it. However, each chapter can also be read in isolation or in an order that suits the preference of 
the interested reader. The studies presented in this thesis have been widely disseminated 
through conference presentations and published papers (see Appendix 1 for a full publications 
list and copies of peer reviewed articles). 
This thesis, and the studies presented herein, are the original work of the author. However, 
along with supervision from Professor Stuart Biddle and Dr Trish Gorely, the work performed 
in this thesis was informed by guidance from Professor David Crawford, Dr Abbie MacFarlane, 
Dr Anna Timperio and Dr J 0 Salmon from the Behavioural Epidemiology Group at the Centre 
for Physical Activity and Nutrition Research (C-P AN) , Deakin University, Australia. Part of 
this thesis was conducted at Deakin University where I spent 5-months as a visiting PhD 
researcher. This collaboration between Loughborough University and Deakin University 
combined the expertise in behavioural physical activity available at Loughborough University 
with the expertise in behavioural nutrition and physical activity available at Deakin University. 
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CHAPTER 2 
2 SYSTEMATIC LITERATURE REVIEWS 
This chapter presents two systematic reviews of the literature. Family correlates of fruit and 
vegetable consumption in children and adolescents are presented in Chapter 2.1, and family 
correlates of breakfast consumption in children and adolescents are presented in Chapter 2.2. 
The reviews systematically present a summary of the current literature surrounding the family 
environment and the given dietary behaviours of children and adolescents. Key findings and 
conclusions of both reviews were a significant influence on the work detailed in later chapters. 
The review detailed in Chapter 2.1 is published in Public Health Nutrition (pears on, Biddle & 
Gorely, 2008; 12 (2), 267-283). The review detailed in Chapter 2.2 is published in Appetite 
(Pearson, Biddle & Gorely, 2009; 52, 1-7), and was presented in part (poster) at the 6th Annual 
Conference of the International Society for Behavioral Nutrition and Physical Activity 
(ISBNPA), Oslo, 20th_23rd June 2007. 
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CHAPTER 2.1 
2.1 FAMILY CORRELATES OF FRUIT AND VEGETABLE 
CONSUMPTION IN CHILDREN AND ADOLESCENTS 
Introduction 
There is compelling evidence that diets rich in fruits and vegetables have health-protective 
effects116• While most ofthe research on associations between fruit and vegetable consumption 
and health outcomes have focused on adults, there is growing evidence that fruit and vegetable 
consumption in children may protect against a range of childhood illnessesll7. Targeting young 
people to improve health behaviours, such as consuming the recommended amount of fruit and 
vegetables, is important because evidence suggests that dietary behaviours track from childhood 
to adolescence liS, 119 and food behaviour and food choices established in childhood or 
adolescence may significantly track into adulthood 66. Moreover, child fruit consumption may 
be protective against cancer in adulthood64• 
Recommendations vary by country but public health agendas across the globe share the 
common goals of increasing the consumption levels of fruit and vegetables and encouraging 
people to eat a variety of fruit and vegetables. Despite the health benefits of diets rich in fruits 
and vegetables, national health surveys indicate that children and adolescents are eating fewer 
fruits and vegetables than is recommended for health 120-122. Data from the Health Behaviour in 
School-aged Children study (HBSC) shows that less than two fifths of young people eat fruit 
daily, and only about a third eat vegetables each day 123. Identifying correlates of fruit and 
vegetable consumption may be of importance in pursuit of increasing overall consumption. 
According to social ecological theory the environment plays an important role in shaping 
behaviours by supporting or hindering behaviours which occur within it 124. These 
environments include settings such as the family, school, community, or legislative/policy 
environment. The family is critical in the general socialisation of children 125 and is a 
prominent element of the social environment where dietary behaviours are enacted and learned 
102. Moreover, there is convincing evidence that the family environment is important in 
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influencing the dietary behaviours of young people 9, 112, 126, 127. A recent systematic review of 
environmental correlates of obesity-related dietary behaviours in youth found that 
environmental factors were most consistently studied at the household level, and that parental 
intake was consistently associated with youth's dietary intake 128. Similarly, Rasmussen et al. 129 
found that parental intake and home availability/accessibility were some of the most 
consistently supported determinants of fruit and vegetable consumption in young people. 
The current review aims to develop and add to the findings of Rasmussen et al. 129 and van der 
Horst et al. 128 by updating the evidence for fruit and vegetable consumption, focusing 
specifically on family correlates and by reporting the results and findings for fruit and 
vegetables separately. This review focuses on school aged children (6-18 years) because this 
covers the complex and dynamic time periods where behaviours may begin to be influenced by 
other social and environmental factors. This is a time frame also where young people are, in the 
majority, still living at home and potentially eating up to three meals a day in the home/family 
environment. van der Horst et al. 128 included pre-school children but made no distinction in the 
results or discussion between pre-school and school aged children. The differences are likely to 
be quite marked due to pre-school children being totally dependent on the family. Rasmussen 
et al.129 also looked at school age children (aged 6-18) but made no distinction in the results 
between the different family factors associated with children and with adolescents. Children 
and adolescents need to be understood separately because they are psychologically and 
psychosocially at different stages of maturation and diverse social influences will be acting 
upon them. Thus we decided to focus specifically on the family environment to investigate the 
correlates associated with fruit and vegetable consumption of children and adolescents of school 
age. 
Methods 
This study followed the procedures for a systematic review produced by the NHS Centre for 
Reviews and Dissemination13o. 
Search strategy 
Key tenns for young people's dietary intake were used in combination with key terms for 
family factors to locate potentially relevant studies. Key terms for young people's dietary 
behaviours included: healthy eating, eating behaviours, diet, nutrition, feeding behaviours, fruit, 
fruit intake, vegetables, vegetable intake, young people, adolescent, child. Key terms for family 
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factors included: family influence, parental influence, family-child, family detenninants, family, 
sibling. The following electronic databases were searched using the key tenns: Science Direct, 
PubMed, PsychINFO, Medline, and Web of Science. In addition to electronic searches, manual 
searches of personal files were conducted along with screening reference lists of review studies 
and identified articles for titles that included the key tenns. 
Inclusion and exclusion criteria 
For inclusion, studies were required to: (i) include children aged 6-11 years and/or adolescents 
aged 12-18 years (or a mean within these ranges) as subjects of study; (ii) have a measure of the 
child's or adolescent's fruit and/or fruit juice and/or vegetables and/or a composite measure of 
fruit, fruit juice and vegetables (FN) as the dependent variable; (iii) have an outcome measure 
that was assessed for at least one complete day; (iv) measure at least one potential family 
correlate of child/adolescent dietary intake; (v) articles published in peer reviewed journals in 
the English Language; (vii) articles published up to February 2007. Intervention studies, studies 
where pre-school children, overweight/obese children or adults were the only participants and 
studies focusing on eating disorders were excluded. 
Identification of relevant studies 
Potentially relevant papers were selected by (i) screening the titles, (ii) by screening the 
abstracts, (iii) if abstracts were not available or did not provide sufficient data the entire article 
was retrieved and screened to detennine whether it met the inclusion criteria. 
Data extraction 
Data from the included studies were extracted by the first author on standardised fonns 
developed for this review. The following data were extracted: author, date and country of 
study, study design, characteristics of the participants (sample size, age, gender), measures of 
dietary variables, dietary outcome, assessment methodology and reliability and validity of 
dietary measures. This infonnation is summarised in Table 2.1. In addition, the reliability and 
validity of measures of physical and sociocultural family correlates and the response rates for 
each study was extracted (data not shown in tables). 
Identified family correlates and study findings were extracted and data were tabulated to 
highlight the state of the literature for each dietary outcome and identified family correlates for 
children (see Tables 2.2-2.4) and adolescents (see Tables 2.5-2.7). Discrepancies (n=7) over the 
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extracted data were solved through discussion by the first and second author. Potential family 
correlates were classified into three categories: physical family factors (e.g. availability of 
foods), sociocultural factors (e.g. parental intake) and demographic factors (e.g. parental 
education). 
Coding associations with dietary outcomes 
Studies that found significant associations between family correlates and dietary outcomes were 
entered into the 'related to dietary behaviours' column and the direction of the associations were 
coded as '+' for positive association or '-' for inverse associations. Studies finding no 
significant associations were entered into the 'unrelated to dietary behaviours' column. All 
identified family correlates are displayed in the summary tables, but only those reported in three 
or more samples (defined as having three or more samples in the 'No. of samples' column in 
Tables 2.2-2.7) are presented in the results. These coding rules are based on SaIlis et al. 1l4• For 
the most part, articles reported univariate tests assessing the significance of associations. Thus, 
even if multivariate tests were conducted, univariate tests were reported for consistency across 
studies. 
Summary codes 
An independent sample was used as the unit of analysis and was defined as the smallest 
independent sub-sample for which relevant data were reported (e.g. boys/girls) 131. The column 
'number of samples' displays the number of samples that have been studied for each identified 
correlate. The 'summary' column contains the number of samples finding positive (+), inverse 
(-) and no (0) associations for each family correlate. Based on the percent of findings 
supporting the association (number of associations supporting the expected association divided 
by the total number of associations for that variable), the variable was classified as: no 
association (0-33%), indeterminate/inconsistent (34-59%), positive or negative association (60-
100%). Such rules for classifying variables regarding strength of evidence of association have 
been used previously 129. Classifications of variables will not be displayed in tables but will be 
used to distinguish important variables for discussion. 
The quality of the studies included in the review was assessed. Studies were given scores based 
on their level of reporting the reliability and validity of measures used to assess physical and 
sociocultural family correlates. Scores were: 0 for no report; 1 for reporting reliability and/or 
validity of some of the measures used; and 2 for reporting reliability and/or validity of all 
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measures, resulting in a highest possible score of 4 (e.g. 2 points for reporting validity and 2 
points for reporting reliability). We examined the response rates of those studies scoring 3 or 4 
points, studies with response rates of over 60% were classified as high quality. 
Results 
The literature searches yielded 11, 987 titles of potentially relevant articles (see Figure 2.1) and 
60 papers (88 samples) were eligible for this review. Results are reported separately for 
children and adolescents. 
Family correlates of children's dietary intake 
25 studies (33 samples) of children were reviewed (see Table 2.1). The majority of studies 
were conducted in the US (n=l1) and in European countries (n=l1). Twenty-one studies 
examined associations between family correlates and dietary outcomes for boys and girls 
combined, four examined associations separately for boys and girls, two studies examined 
associations for girls only and one examined associations for boys only. The majority used a 
cross sectional design (n=24), over half of the studies assessed dietary outcomes through self-
report (n=13), with Food Frequency Questionnaires (FFQ) (n=lO) being the most frequently 
used measure. The average sample size was 1,131 (range=36 to 8,263). Only three studies 
reported the validity and four studies reported the reliability of dietary intake measures. Only 
three studies were classified as high quality (reference 41, 53 and 76). Results are reported, for 
each dietary outcome separately in Tables 2.2-2.4. 
Children's fruit and fruit juice intake 
Twenty-four family correlates were identified in association with children's fruit and juice 
consumption (see Table 2.2). 
Physical factors 
Four physical factors were identified, two of these were studied three or more times. 
Availability of fruit was positively associated with children's fruit consumption in five samples, 
and unrelated to juice consumption in two samples and fruit consumption in one sample. 
Accessibility of fruit was inversely associated with fruit consumption in one sample and juice in 
one sample and was unrelated to fruit in two samples and juice in one sample. 
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Sociocultural factors 
Sixteen sociocultural factors were identified, with five of these studied three or more times. 
Parental modelling was positively associated with children's fruit consumption in five samples, 
positively associated with children's juice consumption in one sample and unrelated to 
children's fruit consumption in two samples. Parental intake was positively associated with 
children's fruit consumption in all three samples as well as with children's juice consumption in 
one sample. 
Family rules (demand/allow: whether parents demand that their child eat fruit and vegetables or 
allow their child to eat as much fruit and vegetables as they like) were positively associated with 
children's fruit consumption in three out of three samples. Parental encouragement was 
positively associated with children's fruit consumption in three out of three samples. Frequency 
of family dinner was positively associated with children's juice consumption in one sample and 
was unrelated to children's fruit consumption in three samples. 
Demographic factors 
Four demographic factors were identified, with only two studied three or more times. 
Household income was unrelated to children's fruit consumption in two samples, unrelated to 
children's juice consumption in one sample and positively associated with children's fruit and 
juice consumption in one sample. Socioeconomic status was unrelated to children's fruit 
consumption in three out of three samples. 
Children's vegetable intake 
Thirty-one family correlates were identified in association with children's vegetable intake (see 
Table 2.3). 
Physical factors 
Five physical factors were identified, two of these were studied three or more times. 
Availability of vegetables was positively associated with children's vegetable consumption in 
six out of nine samples and unrelated in three. Accessibility was unrelated to children's 
vegetable consumption in two out of three samples and positively associated with children's 
vegetable consumption in one. 
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Sociocultural factors 
Twenty-one sociocultural factors were identified, eight of these were studied three or more 
times. Parental modelling was positively associated with children's vegetable consumption in 
five out of ten samples and unrelated in five. Parent intake was positively associated with 
children's vegetable consumption in one sample from three and unrelated in two. Family rules 
(demand/allow) were positively associated with children's vegetable consumption in all three 
samples. Parental encouragement was positively associated with children's vegetable 
consumption in four out of five samples. 
Regarding children's vegetable consumption, frequency of family dinner was unrelated in two 
samples from three and positively associated in the other sample. Pressure to eat was unrelated 
to children's vegetable consumption in two out of three samples and positively associated in the 
other sample, while restriction was unrelated in three out of three samples. Family facilitation 
(whether parents facilitate intake of fruit and vegetables by cutting them for their child) was 
positively associated with children's vegetable consumption in two out of four samples and 
unrelated in two. 
Demographic factors 
Five demographic factors were identified, two of these were studied three or more times. 
Socio-economic status was unrelated to children's vegetable consumption in three out of four 
samples. Household income was unrelated to children's vegetable consumption in all three 
samples. 
Cltildren 's fruit, juice and vegetable intake (F JV composite measures) 
Twenty-three family correlates were identified in association with children's FN consumption. 
No demographic factors were studied three or more times (see Table 2.44). 
Physical factors 
Four physical factors were identified and two were studied three or more times. Availability of 
FN was positively associated with children's FN consumption in two out of four samples and 
unrelated in the other two. Accessibility was also positively associated with children's FN 
consumption in three out of six samples and unrelated in three. 
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Sociocultural factors 
Fifteen sociocultural factors were identified, only two were studied three or more times. 
Parental modelling was positively associated with children's FN in three out of three samples. 
Parent intake was positively associated with children's FN consumption in two out of three 
samples. 
Family correlates of adolescent's dietary intake 
38 studies (55 samples) of adolescents were reviewed (see Table 2.1). The majority of studies 
were conducted in the United States (n=17). Twenty studies examined associations between 
family correlates and dietary outcomes for boys and girls combined, 17 examined associations 
separately for boys and girls and one investigated associations for boys only. The majority used 
a cross sectional design (n=35), and assessed dietary outcomes through self-report (n=33), using 
food frequency questionnaires (n=25), and had a large average sample size (range=50 to 
114,558; mean n=6,547). Only two studies reported the validity and six studies the reliability of 
the dietary intake measures used. Only four studies were classified as high quality (reference 
47,54,65 and 85). Results are reported for each dietary outcome separately in Tables 2.5-2.7. 
Adolescent's fruit and juice intake 
Thirty-four family correlates were identified in association with adolescent's fruit and juice 
consumption (see Table 2.5). 
Physical factors 
Four physical factors were identified, with only one studied three or more times. Availability of 
fruit was unrelated to adolescent's fruit consumption in two samples, unrelated to adolescent's 
juice consumption in one sample and was positively associated with adolescent fruit 
consumption in two samples. 
Sociocultural factors 
Twenty-four sociocultural factors were identified, with only two studied three or more times. 
Parent intake of fruit was positively associated with adolescent fruit consumption in three out of 
four samples. Food rules was unrelated to adolescent's fruit consumption in three samples and 
positively associated in one sample. 
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Demographic factors 
Six demographic factors were identified, with four studied three or more times. Parental 
education was unrelated to adolescent's fruit consumption in five out of ten samples and 
positively associated in the other five. Household income was positively associated with 
adolescent's fruit consumption in four samples from eight, inversely associated in one sample 
and unrelated in the other three. All six samples found a positive association between 
occupational status and adolescent's fruit consumption. Socio-economic index was inversely 
associated with fruit and juice consumption in one sample, positively associated with fruit 
consumption in four samples, and unrelated to adolescent's fruit in two samples and juice 
consumption in one sample. 
Adolescent's vegetable intake 
Twenty-nine family correlates were identified m association with adolescent's vegetable 
consumption (see Table 2.6). 
Physical factors 
One physical factor (availability of vegetables) was identified and was studied four times. It 
was unrelated to adolescent's vegetable consumption in three samples and was positively 
associated in the other. 
Sociocultural factors 
Twenty-two sociocultural factors were identified, and two of these were studied three or more 
times. Parental intake was positively associated with adolescent vegetable consumption in three 
out of four samples. Frequency of family meals was unrelated to adolescent's vegetable 
consumption in three out of four samples. 
Demographic factors 
Six demographic factors were identified, four of these being studied three or more times. 
Parental education was unrelated to adolescent's vegetable consumption in eight out of twelve 
samples and positively associated in the other four. Household income was unrelated to 
adolescent's vegetable consumption in all nine samples, while parental occupation was 
unrelated in five out of seven samples. Socio-economic status was unrelated to adolescent's 
vegetable consumption in three out of five samples. 
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Adolescent'sfruit,juice and vegetable intake (FJV composite measures) 
Twenty-three family correlates were identified in association with adolescent's FN 
consumption. No physical factors were studied three or more times (see Table 2.7). 
Sociocultural factors 
Eighteen sociocultural factors were identified, three were studied three or more times. 
Authoritative parenting style was unrelated to adolescent's FN consumption in two out of three 
samples. Parental monitoring was unrelated to adolescent's FN consumption in two out of 
three samples. Family size was unrelated to adolescent's FN consumption in all three samples. 
Demographic factors 
Four demographic factors were identified, and one was studied three or more times. Parental 
education was positively associated with adolescent FN consumption in six out of nine 
samples and unrelated in the other three. 
Discussion 
The purpose of this review was to evaluate the published literature on family correlates of fruit 
and vegetable consumption in children and adolescents. 
This reVIew shows that home availability, family rules (demand/allow) and parental 
encouragement were positively associated with children's fruit and vegetable consumption and 
that parental modelling and parental intake were positively associated with children's 
consumption of fruit and FN. Our findings support the work of others 128, 129 that parental 
intake and home availability are strongly related to children's eating behaviours. The 
importance of parental intake, parental modelling and home availability on children's food 
consumption is also supported by the qualitative work of Campbell et al.132 who found that 
parents believed eating with their children was important in order to model eating behaviours 
and also that making food available was likely to influence child's food consumption. 
Parental intake and parental occupational status were found to be positively associated with 
adolescent's consumption of fruit. Parental intake was also positively associated with 
adolescent vegetable consumption. There is also evidence for a positive association between 
parental education and adolescent's FN consumption. Our findings support the work of others 
128,129 that parental intake is strongly related to adolescent's eating behaviours. The importance 
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of parental intake on adolescent's fruit and vegetable consumption is also supported by the 
qualitative work of Kubik et al. 133 who found that adolescent's reported eating whatever their 
parents ate. The positive association between parental occupational status and adolescent's fruit 
consumption was expected and supports the work of Dowler et al. 134 who have found that 
people in poorer households are less likely to eat fresh fruit and other more healthy foods. 
However, socio-economic status (measured in diverse ways) has been examined in a large 
number of studies in association with adolescent's fruit, vegetable and FN consumption and 
associations were either not evident or were indetenninate throughout the dietary behaviours 
investigated indicating that the association between poorer households and healthy eating is not 
so clear. That parental occupation and parental education were positively associated with 
adolescent's fruit and FN consumption respectively suggests that for adolescents family 
circumstance factors may be a more important influence on dietary behaviours than 
sociocultural factors, and indeed may modify the association between sociocultural factors and 
dietary behaviours. 
This is the first review of its kind to analyse family correlates of fruit, vegetables and FN 
separately, distinguish findings for children and adolescents separately, and to examine 
correlates individually. In previous work, such behaviours and age groups have been examined 
together and correlates that were conceptually similar were combined, limiting the depth of 
analysis. This review offers new insight into the family influences on these specific behaviours 
among children and adolescents. More adolescent studies exist in the literature than studies of 
children (38 compared to 25). Only three studies 135-137 investigated both children and 
adolescents and found differences in results for the two age groups. For example Kusano-
Tsunoh et al. 136 found that frequency of family breakfast was positively associated with fruit 
consumption for children but not for adolescents. Differences between these age stages are 
expected because adolescence is a complex time period accompanied by changes in social 
influences. We have found that the influence of parental intake was the only common correlate 
positively associated with children and adolescent's dietary intake. This finding was expected 
and is consistent with previous reviews 128,129. This finding can now be accepted as robust in 
young people and suggests that parental behaviours clearly play important roles in the dietary 
behaviours of young people. 
This review also adds support to the literature for positive associations between availability and 
children's fruit and vegetable consumption, between parental modelling and children's fruit and 
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FN consumption and new support for positive associations between family rules and parental 
encouragement and children's fruit and vegetable consumption. This review also adds new 
support for positive associations between parental occupational status and adolescent fruit 
consumption, and for positive associations between parental education and adolescent's FN 
consumption. 
There are limitations to this review, some of which are due to gaps in the literature itself. 
Studies were diverse in character (e.g. measures used and correlates studied) and so it is not 
possible to assess the overall consistency of associations. Several studies may not have been 
powered to detect significant associations between family correlates and dietary behaviours. 
Few studies have examined the same specific combination of family correlate and dietary 
behaviour, thus limiting the possibilities of drawing strong or consistent conclusions. The 
majority of studies reviewed were cross sectional, making conclusions about direction and 
causality of associations impossible. The majority of the studies used self-report measures, and 
little data on the reliability and validity of measures of dietary outcomes were available. Study 
quality was relatively low due to many studies not reporting reliability and validity of measures 
used to assess physical and sociocultural family correlates. This could have led to measurement 
error and may have also been a cause of inconsistency in the results. Studies relied on self-
reported or perceived family information. 
Only published papers in the English language were included in the review. Strengths of the 
review include the systematic approach adopted and the summary of 60 published papers, the 
clear definitions of associations between correlates and dietary outcome by examining and 
reporting dietary outcomes separately, and the use of coding associations. This review also 
examined and reported the results of children and adolescents separately using individual 
samples as units of analysis, and family correlates were not combined. 
A large number of family correlates have been studied among children and adolescents, and it is 
clear that dietary behaviours of children and adolescents are complex and influenced by 
multiple factors that are, in most cases, different across age stages. There is a lack of evidence 
from which to draw strong conclusions on the differences in family correlates of children and 
adolescent's fruit and vegetable consumption. Longitudinal studies investigating family 
correlates following children through to adolescence are needed. Similarly, only three of the 
identified studies of children examined associations for boys and girls separately. Studies 
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should expand their analyses to include results by gender as this may be important when 
tailoring interventions. A large number of associations studied between family correlates and 
fruit and vegetable consumption of young people were inconsistent or not replicated or provided 
indetenninate results. Many correlates have been studied too few times to draw any clear 
conclusions (e.g. parental control and family type). More studies are needed to test 
understudied correlates to generate more convincing evidence for associations between 
correlates and dietary behaviours. Studies should report the validity and reliability of measures 
used to assess predictor variables, in order to assess the quality of studies. 
Findings highlight the importance of targeting the family environment for the promotion of 
healthy eating behaviours in young people. Future interventions should encourage parents to be 
positive role models by targeting parental intake and to create a supportive home environment 
through increased encouragement and availability of fruits and vegetables and employing rules 
to govern eating behaviours. For adolescents, indicators of family circumstance (e.g. parental 
education) should be used to identify target groups for interventions aimed at promoting healthy 
eating. 
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Table 2.1. Characteristics of studies included in the review: sample size, gender, study design, dietary outcome, assessment and measurement of 
dietary intake, reliability and validity of measures and country of study. 
Children (6-11 years) Adolescents (12-18 years) 
References No. of % References No. of % 
samples samples 
Sample size 33 100 SS 100 
<100 [34,36 B, 36 G, 42 G, 44, 56, 61 Ill] 8 24 [26,43 B] 2 4 
100-199 [35 G, 38] 2 6 [40,59 B, 59 G, 85 B] 3 7 
200-299 [37] 1 3 [29, 39 B, 39 G, 55 G] 3 7 
300-499 [46] 1 3 [45 B, 45 G, 47 B, 47 G, 55 B, 69 11 20 
B, 69 G, 83, 84 B, 84 G, 85 G] 
500-999 [30 I Il, 33, 41 B Il, 62 I Il] 6 19 [32, 52, 60, 66] 4 7 
1000-2999 [28,31,51,53,67, 75 B, 75 G, 76 B, 10 30 [27 B, 27 G, 28 B, 28 G, 54 B, 54 12 22 
76 G, 77] G, 71, 78 BIG, 79 BIG, 80] 
3000-4999 [27 B, 27 G, 41 B I] 3 9 [50,57 B, 57 G, 58, 63, 65, 81, 82] 8 14 
>5000 0 0 [49 BIG, 64, 68 B, 68 G, 70, 72, 73 10 19 
B/G,74] 
Unknown [26,48] 2 6 0 0 
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Gender 
Girls only [35,42] 2 6 
° ° Boys only [41 Ill] 2 6 [43 B] 1 2 
Boys and girls combined [26,28, 30 Ill, 31, 33, 34, 37, 38, 44, 21 64 [26, 2~ 32, 40, 5~ 52, 58, 6~ 63, 20 36 
46, 48, 51, 53, 56, 61 Ill, 62 Ill, 67, 64, 65, 66, 70, 71, 72, 74, 80, 81, 
77] 82,83] 
Boys and girls separately [27,36, 75, 76] 8 24 [27, 28, 39, 45, 47, 49, 54, 55, 57, 34 62 
59,68,69,73,78,79,84,85] 
Study design 
Cross sectional [26, 27 BIG, 28, 31, 33, 34, 35 G, 36 31 94 [26, 27 BIG, 28 BIG, 29, 32, 39 55 100 
BIG, 37, 38, 41 BIll, 42 G, 44, 46, BIG, 40, 43 B, 45 BIG, 47 BIG, 49 
48,51,53,56,61 Ill, 62 I 11, 67, 75 BIG, 50, 52, 54 BIG, 55 1 BIG, 58, 
BIG, 76 BIG, 77] 57 BIG, 591 BIG, 60, 63, 64, 65, 66, 
68 BIG, 69 BIG, 70, 71 1, 72, 73 
BIG, 74, 78 BIG, 79 BIG, 80, 81, 
82, 83, 84 BIG, 85 BIG] 
Longitudinal (prospective) [30 I 11 9 months] 2 6 
° ° 
Dietary outcome 
Fruit [27 BIG, 28, 34, 35 G, 37, 44, 46, 48, 16 48 [27 BIG, 28 BIG, 29, 32, 39 BIG, 38 69 
53, 56, 61 Ill, 67, 76 BIG] 40, 43 B, 45 BIG, 47 BIG, 49 BIG, 
38 
52, 54 BIG, 59 BIG, 60, 63, 64, 66, 
69 BIG, 70, 71, 72, 73 BIG, 74, 79 
BIG, 81, 85 BIG] 
Vegetables [27 BIG, 28, 33, 34, 35 G, 37, 41 B I 20 61 [27 BIG, 28 BIG, 29, 32, 39 BIG, 35 64 
H, 44, 46, 48, 53, 56, 61 I H, 67, 76 40, 43 B, 45 BIG, 47 BIG, 49 BIG, 
BIG, 77] 54 BIG, 59 BIG, 63, 64, 66, 68 
BIG, 69 BIG, 70, 71, 73 BIG, 74, 
79 BIG, 81] 
Fruit Juice [34,35 G, 37,44,46,56] 6 18 [43 B, 71] 2 4 
Composite measure of fruit [26,30 I H, 31, 36 BIG, 37, 38, 42 G, 15 45 [26, 50, 55 BIG, 57 BIG, 58, 65, 78 15 27 
and/or vegetables and/or fruit 48,51,62 I H, 75 BIG] BIG, 80, 82, 83, 84 BIG] 
juice 
Assessment of dietary 
outcome 
Self-report [30 I H, 34, 35 G, 37, 38, 41 B I H, 19 58 [27 BIG, 29, 40, 43 B, 45 BIG, 49 47 85 
51, 53, 27 BIG, 62 I H, 75 BIG, 76 BIG, 50, 52, 54 BIG, 55 BIG, 57 
B/G,77] BIG, 58, 59 BIG, 60, 63, 64, 65, 66, 
68 BIG, 69 BIG, 70, 71, 72, 73 
BIG, 74, 78 BIG, 79 BIG, 80, 81, 
82, 83, 84 BIG, 85 BIG] 
Parent report [26,28, 33, 67] 4 12 [26,28 BIG] 3 6 
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Self and Parent report [31,36,42 G, 44, 46, 48,56,61 Ill] 10 30 [32,39 BIG, 47 BIG] 5 9 
Measure of dietary outcome 
Food Frequency Questionnaire [26,30 I 11,31,33,41 BIll, 46, 53, 14 43 [26, 29, 32, 39 BIG, 40, 47 BIG, 49 34 62 
(FFQ) 67, 75 BIG, 76 BIG] BIG, 50, 52, 54 BIG, 58, 60, 63, 64, 
65,66,68 BIG, 69 BIG, 70, 71, 72, 
73 BIG, 79 BIG, 80, 85 BIG] 
Other questionnaire [27 BIG, 28] 3 9 [27 BIG, 28 BIG, 55 BIG, 57 BIG, 12 22 
74, 80, 82, 83] 
24-hour recall [34,35 G, 51, 61 111,62 I 11, 77] 8 24 [43 B, 45 BIG, 78 BIG, 84 BIG] 7 13 
2-day food diary [37,38] 2 6 0 0 
3-day food diary [42 G, 44] 2 6 0 0 
4-day food diary [56] 1 3 [59 BIG] 2 3 
7-day food diary [36 BIG, 48] 3 9 0 0 
Reliability of dietary 
measure 
Unknown/not reported [26, 27 BIG, 28, 36 BIG, 42 G, 44, 17 52 [26, 27 BIG, 28 BIG, 29, 40, 45 32 58 
46,51,56,62 I 11, 67, 75 BIG, 77] BIG, 49 BIG, 50, 52, 57 BIG, 58, 
60,64,66,68 BIG, 69 BIG, 70, 71, 
72, 74, 78 BIG, 82, 84 BIG] 
Reported elsewhere [30 I 11, 34, 37, 38, 48, 53, 61 I 11, 76 11 33 [32, 39 BIG, 47 BIG, 54 BIG, 59 15 27 
40 
BIG] BIG, 63, 73 BIG, 79 BIG, 81] 
<0.7 [41BIH] 2 6 [43 B, 65, 83] 3 6 
?0.7 [31,33,35 G] 3 9 [55 BIG, 80, 85 BIG] 5 9 
Validity of dietary measure 
Unknown/not reported [26,27 BIG, 28, 33, 42 G, 44, 46, 51, 13 39 [26, 27 BIG, 28 BIG, 29, 43 B, 45 34 62 
56, 62 I H, 77] BIG, 49 BIG, 50, 55 BIG, 57 BIG, 
58,64,66,68 BIG, 69 BIG, 70, 71, 
72, 74, 78 BIG, 80, 82, 83, 84 BIG] 
Reported elsewhere [30 I H, 34, 36 BIG, 37, 38, 48, 53, 61 16 49 [32, 39 BIG, 40, 47 BIG, 52, 54 18 33 
I H, 67, 75 BIG, 76 BIG] BIG, 59 BIG, 60, 63, 73 BIG, 79 
B/G,81] 
<0.7 [31,35G,41 BIH] 4 12 [65,85 BIG] 3 5 
?0.7 0 0 0 0 
Country 
United States (US) [26, 35 G, 36 BIG, 37, 38, 42 G, 48, 14 42 [26,29,32,43 B, 47 BIG, 54 BIG, 21 39 
51,61 I H, 62 I H, 77] 57 BIG, 58, 63, 64, 65, 70, 74, 81, 
82, 83, 84 BIG] 
United Kingdom (UK) [34,44, 56, 75 BIG] 5 16 [71] 1 2 
Australia [33] 1 3 [45 BIG, 59 BIG, 78 BIG, 79 BIG, 9 17 
80] 
Canada [28] 1 3 [28 BIG] 2 3 
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The Netherlands 
Belgium 
Norway 
Finland 
Brazil 
Sweden 
Japan 
Denmark 
Europe 
Iceland 
Iran 
China 
[67,76 BIG] 
[30 I II, 31] 
[46] 
[27B/G] 
[41BIII] 
[53] 
3 
0 
3 
1 
0 
0 
2 
0 
2 
1 
0 
0 
9 
0 
9 
3 
0 
0 
6 
0 
6 
3 
0 
0 
[52,60] 2 3 
[40, 73 BIG, 85 BIG] 5 9 
[55 BIG] 2 3 
[68 BIG] 2 3 
[39 BIG] 2 3 
[49 BIG] 2 3 
[27 BIG] 2 3 
[50] 1 2 
[72] 1 2 
0 0 
[66] 1 2 
[69 BIG] 2 3 
Note. G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately. 1111 = two independent samples. For reference 30, the samples are 
I at baseline and II at follow up. For reference 41, the samples are nonnal weight and overweight boys. For reference 61, the samples are children 
from food secure and food insecure households. For reference 62, the samples are children in 2nd grade and children in 5th grade. lReference 
numbers 55,59 and 71 are longitudinal studies but the data used in this review was cross sectional. 
Reference numbers: In bold = as seen in Tables 1 and 2; In [brackets] = as seen in the final reference list. 
26. Hannon, Bowen, Moinpour and McLerran (2003)135; 27. Kusano-Tsunoh, Nakatsuka, Satoh, Shimizu, Sato, Ito et al (2001)136; 28. Myres and 
Kroetsch (1978)137; 29. Befort, Kaur, Nollen, Sullivan, Nazir, Choi et al (2006)138; 30. Bere and Klepp (2005)139; 31. Bere and Klepp (2004)140; 32. 
Boutelle, Fulkerson, Neumark-Sztainer, Story and French (2007)141; 33. Campbell, Crawford and Ball (2006)142; 34. Coon, Goldberg, Rogers and 
Tucker (2001)143; 35. Cull en, Baranowski, Klesges, Watson, Sherwood, Story et al (2004)144; 36. Cullen, Baranowski, Owens, Marsh, Rittenbury 
and de Moor (2003)145; 37. Cullen, Baranowski, Rittenbury, Co~art, Hebert and de Moor (2001)146; 38. Cullen, Baranowski, Rittenbury, Cosart, 
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Owens, Hebert et at. (2000)147; 39. da Veiga and Sichieri (2006)148; 40. De Bourdeaudhuij and Van Oost (2000)149; 41. De Bourdeaudhuij, Yngve, 
Te Velde, Klepp, Rasmussen, Thorsdottir et al. (2006)150; 42. Djuric, Cadwell, Heilbrun, Venkatramanamoorthy. Dereski, Lan et al. (2006)151; 43. 
Edmonds, Baranowski, Baranowski, Cullen, Myres (2001)152; 44. Gibson, Wardle and Watts (1998)153; 45. Giskes, Turrel, Patterson and Newman 
(2002)154; 46. Haapalahti, Mykkanen, Tikkanen and Kokkonen (2003)155; 47. Hanson, Neumark-Sztainer, Eisenberg, Story and Wall (2005)156; 48. 
Hearn, Baranowski, Baranowski, Doyle, Smith, Lin and Resnicow (1998)157; 49. Hoglund, Samuelson and Mark (1998)158; 50. Johansen, 
Rasmussen and Madsen (2006)159; 51. Kratt, Reynolds and Shewchuk (2000i 60; 52. Kremers, Brug, de Vries and Engels (2003)161; 53. 
Kristjansdottir, Thorsdottir, De Bourdeaudhuij, Due, Wind and Klepp (2006)162; 54. Larson, Story, Eisenberg and Neumark-Sztainer (2006)163; 55. 
Lien, Jacobs and Klepp (2002)164; 56. Longbottom, Wrieden and Pine (2002)165; 57. Lowry, Kann, Collins and Kolbe (1996)166; 58. Lytle, Varnell, 
Murray, Story, Perry, Birnbaum et al. (2003/67; 59. Margarey and Boulton (1997)168; 60. Martens, van Assema and Brug (2005)169; 61. Matheson, 
Robinson, Varady and Killen (2006)170; 62. Melnik, Rhoades, Wales, Cowell and Wolfe (1998)17l; 63. Neumark-Sztainer, Hannan, Story, Croll and 
Perry (2003)172; 64. Neumark-Sztainer, Story, Resnick and Blum (1996)173; 65. Neumark-Sztainer, Wall, Perry and Story (2003)110; 66. Omidvar, 
Ghazi-Tabatbaie, Eghtesadi, Harrison and Miinaie (2003)174; 67. Reinarts, de Nooijer, Candel and de Vries (2006)175; 68. Roos, Hirvonen, Mikkila 
and Rimpela (2001)176; 69. Shi, Lien, Kumar and Holmboe-Ottesen (2005)177; 70. Story, Neumark-Sztainer, Resnick and Blum (1998/78; 71. 
Sweeting, Anderson and West (1994)179; 72. Vereecken, Inchley, Subramanian, Hublet and Maes (2005)180; 73. Vereecken, Maes and De Bacquer 
(2004)181; 74. Videon and Manning (2003)182; 75. Wardle, Jarvis, Steggles, Sutton, Williamson, Farrimond et al. (2003)183; 76. Wind, De 
Bourdeaudhuij, te Velde, Sandvik, Due, Klepp et al. (2006)184; 77. Wolfe and Campbell (1993)185; 78. Woodward (1985)186; 79. Woodward 
(1986)187; 80. Woodward, Boon, Cumming, Ball, Williams and Hornsby (1996)188; 81. Xie, Gilliand, Li and Rockett (2003)189; 82. Young and Fors 
(2001)190; 83. Young, Fors and Hayes (2004)191; 84. Zabinski, Daly, Norman, Rupp, Calfas, Sallis et al. (2006)192; 85. Haerens, Craeynest, 
Deforche, Maes, Cardon and De Bourdeaudhuij (2007)193. 
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Table 2.2. Family correlates of children's (6-11 years) fruit consumption. 
Correlate Related to dietary Association Unrelated to dietary No. of 
behaviours (+ or-) behaviours samples 
Summary (n) 
References References + 0 
Physical 
Availability [37 fruit, 53, 67, 76 BIG] + [35 G fruit,juice, 37 juice] 6 5a 0 3a 
Accessibility [35 Gjuice, 67] [35 Gfruit, 37 fruit,juice] 3 0 2a 3a 
Availability and accessibility [48] + 1 1 0 0 
TV on during meals [34 fruit, juice] 1 0 0 2a 
Sociocultural 
Parent modelling [37 fruit, juice, 53, 67, 76 + [61 Ill] 7 6a 0 2 
BIG] 
Parent intake [44 M, 56 M fruit, juice, 67] + 3 4a 0 0 
Matemalliking of fruit [44] 1 0 0 1 
Parental control [37 juice] + [37 fruit] 1 la 0 la 
Pressure to eat [61 Ill] 2 0 0 2 
Restriction [61 Ill] 2 0 0 2 
Family rules (demand/allow) [53, 76 BIG] + 3 3 0 0 
Parental encouragement [53,76 BIG] + 3 3 0 0 
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Parental facilitation [76 B] + [76 G] 2 1 0 1 
Frequency of family breakfast [27 BIG] + 2 2 0 0 
Frequency of family dinner [46juice] + [27 BIG, 46 fruit] 3 la 0 3a 
Maternal nutritional knowledge [44] + 1 1 0 0 
Parental attitudeslbeliefs [44] + 1 1 0 0 
Parental attitudes about making [61 I] + [61 11] 2 1 0 1 
healthful food available 
High and low fat food practices [35 G fruit, juice] 1 0 0 2a 
Family type (two parents) [34 fruit, juice] 1 0 0 2a 
Demographic 
Household education [44] + [35 G fruit, juice] 2 1 0 2a 
Household income [34 fruit, juice] + [28,35 G fruit,juice] 3 2a 0 3a 
Deprivation scale [44] 1 0 1 0 
Socio-economic status [46 fruit, juice, 53 M F] 3 0 0 4a 
G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately; M = Mother; F = Father. aIf in one study, a correlate is examined in 
relation to two outcomes (e.g. fruit and juice), and the results differ for the outcomes (e.g. a positive (+) association was found for fruit and no (0) 
association was found for juice) the study is counted once in the 'No. of samples' column, and twice in the 'summary column'. For reference 61, 
I=Sample of children from food secure households, II=Sample of children from food insecure households. References: see Table 2.1. 
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Table 2.3. Family correlates of children's (6-11 years) vegetable consumption. 
Correlate Related to dietary Association Unrelated to dietary No. of 
behaviours (+ or-) behaviours samples 
Summary (n) 
References References + 0 
Physical 
Availability [37,41 B Il, 53, 67, 76 BIG] + [33,35 G, 41 B I] 9 6 0 3 
Accessibility [67] + [35 G, 37] 3 1 0 2 
Availability and Accessibility [48] + 1 1 0 0 
Mealtime interruptions [33] 1 0 0 1 
TV on during meals [34] 1 0 1 0 
Sociocultural 
Parent modelling [33, 53, 67, 76 BIG] + [37,41 BIll, 61 Ill] 10 5 0 5 
Parent intake [67] + [44 M, 56 M] 3 1 0 2 
Mothers liking for food type [44] 1 0 0 1 
Parental positive perceptions of [33] 1 0 1 0 
the adequacy of child's diet 
Family rules (demand/allow) [53, 76 BIG] + 3 3 0 0 
Parental control [37] 1 0 0 1 
Pressure to eat [61 I] + [33,61 Il] 3 1 0 2 
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Restriction [33,61 Ill] 3 0 0 3 
Family facilitation [76 BIG] + [41 BIll] 4 2 0 2 
Parental monitoring [33] 1 0 0 1 
Parental encouragement [41 B 11,53, 76 BIG] + [41 B I] 5 4 0 1 
Frequency of family breakfast [27B] + [27G] 2 1 0 1 
Frequency of family dinner [27 G] + [46,27 B] 3 1 0 2 
Mothers concern for child's [44] 1 0 0 1 
taste preferences 
Maternal nutritional knowledge [44 ] 1 0 0 1 
Parenting attitudes about [61 Ill] 2 0 0 2 
making healthful food available 
Mothers attitude to fruit and [44] 1 0 0 1 
vegetables and child's cancer 
risk 
Mothers concern for disease [44] 1 0 1 0 
prevention in choosing child's 
diet 
High and low fat food practices [35 G] 1 0 0 1 
Family type (two parents) [34] 1 0 0 1 
Family type (one parent) [77] 1 0 1 0 
Demographic 
47 
Household education 
Household income 
Deprivation scale 
Number of hours worked by 
mother 
Socio-economic status [46] + 
[35 G, 44 M] 
[28,34,35 G] 
[44] 
[34, 77] 
[53 M F, 77] 
2 
3 
1 
2 
4 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately; M = Mother; F = Father. For reference 41, I=Sample of normal weight 
children, II=Sample of overweight children; For reference 61, I=Sample of children from food secure households, II=Sample of children from food 
insecure households. References: see Table 2.1. 
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2 
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Table 2.4. Family correlates of children's (6-11 years) fruit, juice and vegetable (FN) consumption. 
Correlate Related to dietary Association Unrelated to dietary No. of 
behaviours (+ or-) behaviours samples 
Summary (n) 
References References + 0 
Physical 
Availability [36 G, 37] + [36 B, 38] 4 2 0 2 
Accessibility [30 I, 31,36 G] + [36 B, 37, 38] 6 3 0 3 
Changes in accessibility [3011] + 1 1 0 0 
Availability and accessibility [48] + 1 0 0 
Sociocultural 
Parent modelling [30 1,31,37] + 3 3 0 0 
Changes in parental modelling [3011] + 1 1 0 0 
Parent intake [26,31] + [42 G] 3 2 0 1 
Parent intake if FV are highly [51] + 1 1 0 0 
available 
Parent intake if FV are low [51] 1 0 0 1 
available 
Negative parenting style [38] 1 0 1 0 
Authoritative parenting style [38] 1 0 0 1 
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Encouragement/verbal praise [38] 1 0 0 1 
Parental control [37] 1 0 0 1 
Control/restriction [38] 1 0 0 1 
Family expressiveness [42G] 1 0 0 1 
Frequency of family meals [42G] 1 0 0 1 
Parental food preparation [38] 1 0 0 1 
practices 
Single parent family [6211] + [62 I] 2 1 0 1 
Household size [26] 1 0 0 1 
Demographic 
Household Socio-economic [62 Il] [62 I] 2 0 1 1 
status 
Socio-economic deprivation [75 G] [75 B] 2 0 1 1 
Parental education [26] 1 0 0 1 
Parental marital status [26] 1 0 0 1 
G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately; M = Mother; F = Father. For reference 30 (prospective study), I=sample 
at baseline, Il=sample at follow up. For reference 62, I=Sample of 2nd grade children, II=Sample of 5th grade children. References: see Table 2.1. 
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Table 2.5. Family correlates of adolescent (12-18 years) fruit consumption. 
Correlate Related to dietary Association Unrelated to dietary No. of 
behaviours (+ or-) behaviours samples 
Summary (n) 
References References + 0 
Physical 
Availability [29,47 G] + [43 Bfruit, juice, 47 G] 4 2 0 33 
Availability of unhealthy foods [85 BIG] 2 0 0 2 
Availability of healthy foods [85 G] + [85 B] 2 1 0 1 
Availability and accessibility [60] 1 0 0 1 
Sociocultural 
Parent modelling [40 subjective l ] + [40objective l ] 1 1b 0 1b 
Parent intake [39 BIG, 47 G] + [47 B] 4 3 0 1 
Perceived parental intake [60] 1 0 0 1 
Parenting style (authoritative) [52] + 1 1 0 0 
Parental control on food choice [74] 1 0 0 1 
Parental presence before and [74] 1 0 0 1 
after school 
Food rules [85 G] + [40 objective, subjective, 60, 4 1 0 4b 
85 B] 
Family food routines [40 objective, subjective] 1 0 0 2b 
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Social support [60] 1 0 0 1 
Number of evening meals eaten [74] + 1 1 0 0 
with parent present 
Frequency of family meals [29,63] + 2 2 0 0 
Frequency of family breakfast [27 BIG] 2 0 0 2 
Frequency of family dinner [27 BIG] 2 0 0 2 
Fast food bought for family [32] 1 0 0 1 
meals 
Frequency of food shopping [54 BIG] 2 0 0 2 
Health food is asked for [40 objective, subjective] + 1 2b 0 0 
(shopping) 
Food asked for (shopping) is [40 objective, subjective] 1 0 2b 0 
bought 
Shopping alonelfamily [40 objective, subjective] 1 0 0 2b 
Helping to prepare food for [54 BIG] + 2 2 0 0 
dinner 
Family connectedness [64, 70] + 2 2 0 0 
Parent-child interactions [40 objective, subjective] 1 0 0 2b 
Negative communication [40 objective, subjective] 1 0 0 2b 
strategies 
Family size [79 BIG] 2 0 0 2 
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Residence with family [71 summer fruit] 
Demographic 
Parental education [59 GM, 66 M F, 74, 81] 
Household income [28 BIG, 39 BIG, 45 B] 
Family material wealth [72] 
Occupational class [71 fruit, juice] 
Occupational status [66 F, 72, 73 BIG, 79 BIG] 
Socio-economic status [49 Gfruit, juice, 64, 69 BIG, 
85 G] 
+ 
+, +,-
+ 
+ 
+ 
-, +, +, + 
[71 winter fruit, juice] 
[39 BIG M, 59 B M, 79 BIG] 
[43 Bfruit, juice, 45 G, 81] 
[49 Bfruit, juice, 85 B] 
2 
10 
8 
1 
1 
6 
7 
o 
5 
4 
1 
6 
4 
1 
o 
1 
o 
o 
o 
G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately; M = Mother; F = Father. ISubjective = Evaluation of 'objective' food 
frequency questionnaire scores; Objective = Food frequency questionnaire. aIf in one study, a correlate is examined in relation to two outcomes 
(e.g. fruit and juice), and the results differ for the outcomes (e.g. a positive (+) association was found for fruit and no (0) association was found for 
juice) the study is counted once times in the 'No. of samples' column, and twice in the 'summary column'. b If in one study, a correlate is 
examined by two methods (e.g. objectively and subjectively), and the results differ for the outcomes (e.g. a positive (+) association was found for 
the objective measure and no (0) association was found for the subjective measure) the study is counted once times in the 'No. of samples' column, 
and twice in the 'summary column'. References: see Table 2.1. 
53 
5 
o 
o 
o 
Table 2.6. Family correlates of adolescent (12-18 years) vegetable consumption. 
Correlate Related to dietary Association Unrelated to dietary No. of 
behaviours (+ or-) behaviours samples 
Summary (n) 
References References + 0 
Physical 
Availability [47 G] + [29,43 B, 47 B] 4 1 0 3 
Sociocultural 
Parent modelling [40 objective', subjective'] 1 0 0 2b 
Parent intake [39 BIG, 47 G] + [47B] 4 3 0 1 
Food rules [40 objective, subjective] 1 0 0 2b 
Family food routines [40 objective, subjective] 1 0 0 2b 
Parental control on food choice [74] 1 0 0 1 
Parental presence before and [74] 1 0 0 1 
after school 
Family connectedness [64, 70] + 2 2 0 0 
Number of evening meals eaten [74] + 1 1 0 0 
with parent present 
Frequency of family meals [63] + [29,68 BIG] 4 1 0 3 
Frequency of family breakfast [27 BIG] 2 0 0 2 
Frequency of family dinner [27 G] + [27 B] 2 1 0 1 
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Fast food bought for family [32] 1 0 0 1 
meals 
Frequency of food shopping [54 BIG] 2 0 0 2 
Health food is asked for [40 objective, subjective] 1 0 0 2b 
(shopping) 
Food asked for (shopping) is [40 objective] [40 subjective] 1 0 1 b 1 b 
bought 
Shopping alonelfamily [40 objective, subjective] 1 0 0 2b 
Helping to prepare food for [54 G] + [54 B] 2 1 0 1 
dinner 
Negative communication [40 objective] [40 subjective] 1 0 lb Ib 
strategies 
Parent-child interactions [40 subjective] + [40 objective] 1 Ib 0 Ib 
Family type (two parents) [68 BIG] 2 0 0 2 
Family size [79 BIG] 2 0 0 2 
Residence with family [71] 1 0 0 1 
Demographic 
Parent education [66 M, 74, 79 GM, 81] + [39 BIG M, 59 BIG M, 66 F, 12 4 0 8 
79GF,79BMF] 
Household education [68 BIG] + 2 2 0 0 
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Household income 
Parental occupation 
Occupational class 
Socio-economic status 
[73 BIG] 
[71] 
[49 B, 64] 
+ 
+ 
+ 
[28 BIG, 39 BIG, 43 B, 45 9 
BIG, 68,81] 
[66 F, 68 BIG, 79 BIG] 
[49 G, 69 BIG] 
7 
1 
5 
o 
2 
1 
2 
o 
o 
o 
o 
G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately; M = Mother; F = Father. lSubjective = Evaluation of 'objective' food 
frequency questionnaire scores; Objective = Food frequency questionnaire. b If in one study, a correlate is examined by two methods (e.g. 
objectively and subjectively), and the results differ for the outcomes (e.g. a positive (+) association was found for the objective measure and no (0) 
association was found for the subjective measure) the study is counted once times in the 'No. of samples' column, and twice in the 'summary 
column'. References: see Table 2.1. 
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Table 2.7. Family correlates of Adolescent (12-18 years) fruit,juice and vegetable (FJV) consumption. 
Correlate Related to dietary Association Unrelated to dietary No. of 
behaviours (+ or-) behaviours samples 
Summary (n) 
References References + 0 
Physical 
Availability [65,83] + 2 2 0 0 
Sociocultural 
Parent modelling [83] + 1 1 0 0 
Parent intake [26] + 1 1 0 0 
Perceived parental intake [80] + 1 1 0 0 
Parenting style (authoritative) [58 M] + [58 F, 83] 3 1 0 2 
Parenting style (non- [58 F] + [58 M] 2 1 0 1 
authoritative) 
Parental presence beforelreturn [82] 1 0 0 1 
from school 
Perceived parental evaluation of [55 BIG] + 2 2 0 0 
hislher diet 
Parents physically active [55 BIG] 2 0 0 2 
Parental monitoring [82] + [55 BIG] 3 1 0 2 
Parental control [83] 1 0 0 1 
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Family influence [84 G] + [84 B] 2 1 0 1 
(encouragement to eat 
FV Iprovided FV) 
Parental support [83] + 1 1 0 0 
Healthful household rules [84 B] + [84 G] 2 1 0 1 
Family support [84 BIG] 2 0 0 2 
Family communication [82] + 1 1 0 0 
Positive relations with parents [55 BIG] + 2 2 0 0 
Family size [26,78 BIG] 3 0 0 3 
Family type [50,82] 2 0 0 2 
Demographic 
Parental education [50 M, 55 BIG, 57 BIG, 58] + [26, 78 BIG] 9 6 0 3 
Parental marital status [26] 1 0 0 1 
Family income [57 BIG] 2 0 0 2 
Socio-economic status [78 BIG] 2 0 0 2 
G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately; M = Mother; F = Father. References: see Table 2.1. 
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Figure 2.1. Flow chart of literature search and sample identification. 
Science direct, PubMed, PsychlNFO, Medline and Web of Science, Duplicates removed (n=5983) 
personal files and reference lists (n=ll 987 papers) 
Did not satisfy inclusion criteria 
(n=5944) 
Satisfied inclusion criteria (n=60 papers) yielding 88 samples. 
I 
." 
25 papers (33 samples) of children (6-11 years) 38 papers (56 samples) of adolescents (12-18 years) 
were reviewed. were reviewed. 
The outcome variable of fruit The outcome variable of fruit 
~ consumption was identified in 16 samples consumption was identified in 38 samples I+-
and fruit juice consumption in 6 samples. and fruit juice consumption in 2 samples 
" 
'I 
The outcome variable of a composite The outcome variable of a composite 
measure of fruit, juice and vegetable measure of fruit, juice and vegetable 
-. consumption was identified in 15 consumption was identified in 15 ~ 
samples. samples. 
The outcome variable of vegetable The outcome variable of vegetable 
-. consumption was identified in 20samples. consumption was identified in 35 ~ 
samples. 
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CHAPTER 2.2 
2.2 FAMILY CORRELATES OF BREAKFAST 
CONSUMPTION IN CHILDREN AND ADOLESCENTS 
Introduction 
Breakfast is often referred to as the most important meal of the day, yet young people are more 
likely to miss breakfast than any other meal 93. The importance of examining influences on 
young peoples breakfast habits is underpinned by the recognition that regular breakfast 
consumption can have positive health benefits. Breakfast consumption is important to overall 
dietary quality and nutritional adequacy in school aged children 75 and children who report 
eating breakfast on a regular basis tend to have better nutritional profiles than their breakfast 
skipping peers 76, 77. Breakfast skipping among young people has been shown to be associated 
with an increased likelihood of being overweight or obese 78,79, whereas breakfast consumption 
has been shown to be associated with a lower body mass index (BMI) 80, 81. A large scale 
longitudinal study also found that among girls with a high BMI at baseline, those who ate 
breakfast more regularly had a lower BMI at the end of the study compared with those who ate 
breakfast less often 81. Taking a complete and well balanced breakfast avoids hunger feelings in 
the morning which can lead to nibbling snack foods, particularly those high in sugar and/or fat 
82. Breakfast skipping can interfere with cognition and learning among children 83 and is 
associated with mental distress and impaired academic performance among adolescents 84. 
Breakfast consumption may improve cognitive function related to memory, test grades and 
school attendance 76. 
Despite the importance of breakfast consumption to young people's health, breakfast skipping 
among children and adolescents is increasing in prevalence 158, 194-196. Moreover, evidence 
suggests that food behaviours and food choices established in childhood or adolescence may 
significantly track into adulthood 66. Given such evidence, the identification of influences on 
breakfast consumption is important for the development of interventions aimed at promoting 
healthy dietary behaviours among young people. 
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Socialisation of health-related behaviours occurs within the family, with parents' beliefs, 
attitudes and behaviours substantially affecting children's health behaviours 102. Moreover, 
there is convincing evidence that the family environment is important in influencing the dietary 
behaviours of young people 9,112,126, 127. Recent reviews have found parental eating behaviours 
to be consistently positively associated with both unhealthy 128 and healthy 197 (Chapter 2.1) 
dietary behaviours of children and adolescents. However, to date, no reviews exist examining 
family correlates of breakfast consumption among children and adolescents. Thus, we focus 
specifically on the family environment to investigate the correlates associated with breakfast 
consumption among children and adolescents. 
Methods 
This study followed the procedures for a systematic review produced by the NHS Centre for 
Reviews and Dissemination (2001). 
Search strategy 
Key terms for young people's dietary behaviour were used in combination with key terms for 
family factors to locate potentially relevant studies. Key terms included: breakfast, breakfast 
consumption, breakfast skipping, eating behaviours, feeding behaviours, nutrition, young 
people, adolescent, child, family influence, parental influence, family-child, family 
determinants, family, sibling. The following electronic databases were searched using the key 
terms: Science Direct, PubMed, PsychINFO, Medline, and Web of Science. In addition to 
electronic searches, manual searches of personal files were conducted along with screening 
reference lists of review studies and identified articles for titles that included the key terms. 
Inclusion and exclusion criteria 
For inclusion, studies were required to: (i) include children aged 6-11 years and/or adolescents 
aged 12-18 years (or a mean within these ranges) as subjects of study. Studies that did not state 
the mean age of participants were classified as child or adolescent studies depending on the ages 
of the majority of the sample; (ii) have a measure of the child's or adolescent's breakfast 
consumption and/or breakfast skipping; (iii) have an outcome measure that was assessed for at 
least one complete day; (iv) measure at least one potential family correlate of child/adolescent 
breakfast behaviour; (v) be published in peer reviewed journals in the English Language; (vii) 
be published up to April 2008. We excluded intervention studies, studies where pre-school 
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children, overweight/obese children or adults were the only participants, and studies focusing on 
eating disorders. 
Identification of relevant studies 
Potentially relevant papers were selected by reading the titles and abstracts. If abstracts were 
not available or did not provide sufficient data the entire article was retrieved and screened to 
determine whether it met the inclusion criteria. 
Data extraction 
Data from the included studies were extracted by the first author on standardised forms 
developed for this review. The following data were extracted: author, date and country of 
study, study design, characteristics of the participants (sample size, age, gender), measures of 
breakfast behaviours, breakfast behaviour (i.e. breakfast consumption / skipping), assessment 
methodology and reliability and validity of dietary measures. This information is summarised 
in Table 2.8. Identified family correlates and study findings were extracted and data were 
tabulated to highlight the state of the literature for each dietary outcome and identified family 
correlates for children and adolescents (see Table 2.9). Discrepancies (n=2) over the extracted 
data were solved through discussion by the first and second author. Potential family correlates 
were classified into three categories: physical family factors (e.g. availability of foods), 
sociocultural factors (e.g. parental eating behaviours) and demographic factors (e.g. parental 
education). 
Coding associations between family correlates and breakfast behaviours 
Since breakfast consumption and breakfast skipping are essentially opposites of the same 
behaviour and since studies tend to interchange these terms, in the present study we have 
combined breakfast consumption and breakfast skipping to investigate family correlates of 
breakfast consumption among children and adolescents. Due to the low number of studies 
including children, results are presented for children and adolescents together. 
Studies that found significant associations between family correlates and breakfast consumption 
are presented in Table 2.9 in the 'related to breakfast consumption' column and the direction of 
the associations were coded as '+' for positive association or '-' for inverse associations. 
Studies finding no significant associations are presented in Table 2.9 in the 'unrelated to 
breakfast consumption' column. All identified family correlates are displayed in the summary 
62 
tables, but only those reported in three or more samples are presented in the results. These 
coding rules are based on previous work by Sallis et al. 114. For the most part, articles reported 
univariate tests assessing the significance of associations. Thus, even if multivariate tests were 
conducted, univariate tests were reported for consistency across studies. 
Summary codes 
An independent sample was used as the unit of analysis and was defined as the smallest 
independent sub-sample for which relevant data were reported (e.g. boys/girls) 131. The column 
'number of samples' displays the number of samples that have been studied for each identified 
correlate. The 'summary' column contains the number of samples finding positive (+), inverse 
(-) and no (0) associations for each family correlate. Based on the percent of findings 
supporting the association (number of associations supporting the expected association divided 
by the total number of associations for that variable), the variable was classified as: no 
association (0-33%), indeterminate/inconsistent (34-59%), positive or negative association (60-
100%). Such rules for classifying variables regarding strength of evidence of association have 
been used previously 198. Classification of variables, as mentioned above, will not be displayed 
in tables but will be used to distinguish important variables for discussion. 
Results 
The literature searches yielded 9045 titles of potentially relevant articles. 24 papers (33 
samples) were eligible for this review. More studies included adolescents (n=20 papers; 28 
samples) compared to children (n=5 papers; 5 samples), (see Table 2.8). The majority of 
studies were conducted in European countries (n=12 papers). Sixteen papers examined 
associations between family correlates and dietary behaviours for boys and girls combined, 
eight examined associations separately for boys and girls, and one study examined associations 
for girls only. Fifteen papers examined breakfast consumption and twelve examine breakfast 
skipping behaviours. The majority used a cross sectional design (n=23 papers), and assessed 
dietary outcomes through self-report (n=18 papers), using questionnaires (n=16 papers) being 
the most frequently used method. The average sample size for studies of children was 1534 
(range: 136 to 4314), for studies of adolescents, the average sample size was 2533 (range: 357-
18 177). Reliability was reported elsewhere in five studies and validity was reported elsewhere 
in six studies. 
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Family correlates of breakfast consumption 
Table 2.9 summarises associations between potential family correlates and breakfast 
consumption. Twenty-six family correlates were identified in association with children and 
adolescent's breakfast consumption. No physical factors were studied three or more times (see 
Table 2.9). 
Sociocultural factors 
Nineteen sociocultural factors were identified, with two being studied three or more times. 
Parental breakfast eating was positively associated with adolescent's breakfast consumption in 
six out of seven samples. Living in two parent families was positively associated with breakfast 
consumption in five out of five samples (one child and four adolescent samples). 
Demographic factors 
Five demographic factors were identified, four of these were studied three or more times. 
Socio-economic status was positively associated with breakfast consumption in eight of fifteen 
samples (one child and seven adolescent samples) and not associated with breakfast 
consumption in seven samples (one child and six adolescent samples). Socio-economic 
deprivation was inversely associated with breakfast consumption in three samples (two child 
samples and one adolescent sample) and positively associated with consumption of an 
unhealthy breakfast in one sample. Parental education level was unrelated to breakfast 
consumption in five of eight samples and positively associated with breakfast consumption in 
three samples. Parental employment was unrelated to breakfast consumption in four of six 
samples (two adolescent and two child samples) and positively associated with breakfast 
consumption in two samples of adolescents. 
Discussion 
The purpose of this review was to evaluate the published literature on family correlates of 
breakfast consumption among children and adolescents. This review reported support for three 
family variables: Parental breakfast eating and living in two parent families were positively 
associated with adolescent breakfast consumption; and socioeconomic deprivation was 
inversely associated with breakfast consumption. Unlike reviews focusing on other dietary 
behaviours (e.g. fruit, vegetables, snacks, soft drinks) 128, 197 (Chapter 2.1), this review did not 
find significant results for physical family factors and also found fewer significant associations 
within the sociocultural domain. This may be due to the small number of studies examining 
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physical and sociocultural family factors and breakfast behaviours. Demographic factors were 
studied most frequently, however, results showed mainly no associations or indeterminate 
associations with breakfast consumption. 
The results from the present review add further support to the literature for the positive 
association between parental eating behaviours and eating behaviours of adolescents 128, 197 
(Chapter 2.1). This finding can now be accepted as robust in young people and suggests that 
parents are clearly playing an important role in the dietary behaviours of their offspring, 
therefore offering a potentially useful avenue for intervention. 
Living in two-parent families was positively associated with breakfast consumption among 
adolescents (four adolescent samples and one child sample). This finding has important 
implications for health promotion. Given the diversity in family structure, generic family-based 
interventions may not be appropriate to all families 199. For example, strategies to promote 
consumption of a healthy breakfast among young people may be difficult for those from single-
parent families where the parent is also in employment (Le. little time to shop and prepare 
healthy foods). The importance of family structure should be considered when designing 
programmes to promote breakfast consumption. 
A recent review found that adolescents from low socio-economic status (SES) backgrounds 
have a poorer diet than adolescents with higher SES 200. On the other hand West and others, 
have argued that as teens spend less time in the home during adolescence, the influence of peers 
and school environment outweighs the impact of family SES 201,202. This review found that 
socioeconomic deprivation was inversely associated with breakfast consumption in two samples 
of children and one sample of adolescents yet, socio-economic status was indeterminately 
associated with breakfast consumption, and parental education and parental unemployment 
were unrelated to breakfast consumption. Such findings suggest that the association between 
poorer households and young people's breakfast behaviours is not clear. Future qualitative 
studies would be informative in this area, to further explicate the mechanisms of the complex 
relationship between SES and adolescent breakfast behaviours. 
This is the first review of its kind to analyse family correlates of breakfast behaviours among 
children and adolescents and offers further insight into the influence of the family on dietary 
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behaviours of young people. There are limitations to this review, however, some of which are 
due to the gaps in the literature itself Several studies may not have been powered to detect 
significant associations between family correlates and breakfast behaviours. This could have 
led to inconsistency in the results. A further potential cause of inconsistency in the results is the 
diversity in the definition of breakfast across the literature. Definitions of breakfast vary from 
participant defined (e.g. 'How often did you eat breakfast in the past week/month /usually?'), 
participant defined with some boundaries (e.g. 'Frequency of eating breakfast between waking 
and morning class?'), a mixture of both with researcher defined examples of breakfast foods 
(e.g. 'How often do you eat breakfast (for example, sandwiches, milk, hot cereal, other similar 
food) before going to school or going to work?') or no reported definition. Only three studies 
attempted to provide data on the quality of breakfast being consumed 82,203,204. The lack of 
consistency in definition and the variance by country on examples given for breakfast foods 
limits the possibility of understanding the quality of breakfasts being consumed and from 
drawing reliable conclusions. Future studies should clearly define breakfast foods (e.g. 
breakfast cereal, breads, milk, snacks on the run) being measured as this will allow for an 
understanding of the healthfulness of this behaviour and will provide scope for interventions to 
promote healthy breakfast consumption. 
Few studies have examined family correlates of children's breakfast behaviours. In light of the 
evidence that breakfast skipping increases with age 94, 205, more studies examining family 
correlates, as well as wider social and environmental correlates, of children's breakfast 
behaviours are required to identify at risk groups and thus provide a first step towards effective 
primary prevention strategies 206. Few studies have examined the same specific combination of 
family correlate and breakfast behaviour, thus limiting the possibilities of drawing strong or 
consistent conclusions. The majority of the studies used self-report measures, and little data on 
the reliability and validity of measures of dietary outcomes were available. In addition, few 
studies have investigated a range of potential family correlates of breakfast behaviours across 
the various domains of family influence (e.g. the physical and demographic domains). To gain 
a comprehensive understanding of the complex, multidimensional relationship that exists 
between young people's breakfast behaviours and family correlates of those behaviours, 
research studies need to measure variables across the various domains of family influence. 
Only one longitudinal study examined family correlates of breakfast behaviours 207 and found 
that family cohesion was positively associated with girl's breakfast consumption over a ID-year 
period. More studies are needed to test understudied correlates to generate more convincing 
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evidence for associations between correlates and breakfast behaviours. Longitudinal studies 
examining correlates of behaviour change are imperative for the design of successful 
interventions. 
Only published papers in the English language were included in the review. Strengths of the 
review include the systematic approach adopted and the summary of 24 published papers, the 
clear definitions of associations between correlates and breakfast consumption, and the use of 
coding associations. This review also examined and reported the results of children and 
adolescents separately using individual samples as units of analysis. 
A large number of family correlates have been studied in relation to breakfast consumption, and 
it is clear that the breakfast behaviours of children and adolescents are complex and influenced 
by multiple factors. Findings of the present review highlight the potential importance of the 
family for the promotion of breakfast consumption among young people. However, research in 
this area is relatively new and this review has identified areas that need further investigation. 
Parental breakfast eating and living in two-parent families were the correlates supported by the 
greatest amount of evidence in association with adolescent's breakfast consumption. The results 
suggest that parents should be encouraged to be positive role models to their children by 
targeting their own dietary behaviours and that family structure should be considered when 
designing programmes to promote healthy breakfast behaviours. 
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Table 2.8. Characteristics of studies included in the review: sample size, gender, age group, study design, breakfast behaviour, assessment and 
measurement of breakfast behaviour, reliability and validity of dietary measures and country of study. 
References No. of % 
samples 
Sample size 33 100 
<100-299 BC 1 3 
300-499 1 B, 1 G,3 C, 9, 14 B, 14 G, 15 B, 15 G 8 24 
500-999 2, 10, 16 B, 16 G, 19 I II, 20 7 21 
1000-2999 4 G, 7 B, 7 G, 8 B, 8 G, 17, 18,22 C, 23 9 27 
3000-4999 6, 12 C, 24 3 9 
>5000 5 BIG, 11 B/G,21 5 16 
Gender 
Girls only 4 1 3 
Boys and girls combined 2,3 C, 6, 10,9, 12 C, 13 C, 17, 18, 19 I II, 20, 21, 22 C, 23, 16 48.5 
24 
Boys and girls separately 1,5, 7,8, 11, 14, 15, 16 16 48.5 
Age group 
Children CC: 6-11 years) 3, 12, 13, 19,22 5 18 
Adolescents (12-18 years) 1 BIG, 2, 4,5 BIG, 6, 7 BIG, 8 BIG, 9, 10, 11 BIG, 14 BIG, 15 28 82 
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Study design 
Cross sectional 
Longitudinal 
Breakfast behaviour 
Breakfast consumption 
Breakfast skipping 
Assessment of breakfast behaviour 
Self-report 
Parent report 
Self and Parent report 
Measure of breakfast behaviour 
Food Frequency Questionnaire (FFQ) 
Other questionnaire 
BIG, 16 BIG, 17, 18, 19,20,21,23,24 
1 BIG, 2, 3 C, 5 BIG, 6, 7 BIG, 8 BIG, 9, 10, 11 BIG, 12 C, 13 32 
C, 14 BIG, 15 BIG, 16 BIG, 17, 181,19 I 11, 20, 21, 22 C, 23, 
24 
4 G (10 years)2 1 
1 BIG, 2, 4 G, 5 BIG, 7 BIG, 8 BIG, 9, 10, 12 C, 13 C, 17, 18, 20 
19 I 11, 20, 24 
3 C, 6, 7 BIG, 8 BIG, 12 C, 11 BIG, 14 BIG, 15 BIG, 16 BIG, 18 
21,22 C, 23 
3 C,4 G, 5 BIG, 6, 9, 10, 11 BIG, 12 C, 14 BIG, 15 BIG, 16 24 
BIG, 17, 18, 19 I 11, 21, 22 C, 23, 24 
BC 1 
1 BIG, 2, 7 BIG, 8 BIG, 20 8 
6, 10, 15 BIG, 17 5 
2,3 C, 5 BIG, 7 BIG, 8 BIG, 9, 11 BIG, 12 C, 14 BIG, 16 BIG, 23 
69 
97 
3 
61 
55 
73 
3 
24 
16 
69 
18, 19 I II, 20, 21, 23, 24 
24-hour recall 22C 1 3 
3-day food diary 1 B/G,4 G 3 9 
7 -day food diary 13C 1 3 
Reliability of measure 
Unknown/not reported 1 B/G,3 C, 5 BIG, 6, 7 BIG, 8 BIG, 9, 10, 13 C, 14 BIG, 15 27 82 
BIG, 16 BIG, 17, 19 I II, 20, 21, 22 C, 23, 24 
Reported elsewhere 2,4 G, 11 BIG, 12 C, 18 6 18 
Validity of measure 
Unknown/not reported 1 B/G,3 C, 4 G, 5 BIG, 6, 7 BIG, 8 BIG, 9, 13 C, 14 BIG, 15 25 76 
BIG, 16 BIG, 17,20,21,22 C, 23, 24 
Reported elsewhere 2, 10, 11 BIG, 12 C, 18, 19 I II 8 24 
Country 
United States (US) 2,4 G, 18,21,22 C, 24 6 18 
United Kingdom (UK) 11 BIG, 12 C, 13 C, 17 5 16 
Australia 3 C, 14 BIG 3 9 
New Zealand 9,19III 3 9 
The Netherlands 10,20 2 6 
Finland 7 BIG, 8 BIG 4 12 
France 1 BIG 2 6 
Sweden 5 BIG, 16 BIG 4 12 
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Denmark 
Taiwan 
China 
6 
23 
15 BIG 
1 
1 
2 
3 
3 
6 
Note.G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately. C = Child studies (studies with no C are adolescent studies). 111= 
two separate samples, for reference 19, I = children, 11 = adolescents. lReference number 18 is a longitudinal study but the data used for this review 
was cross sectional. 2Reference number 4 is a longitudinal study that conducted a cross-sectional analyses of family cohesion and eating behaviours 
of girls followed from ages 9-19 years. 
Reference numbers: In bold = as seen in Tables 1 and 2; In [brackets] = as seen in the final reference list. 
1. Billon, Lluch, Gueguen, Berthier, Siest and Herbeth (2002)82; 2. Boutelle, Birkeland, Hannan, Story, Neumark-Sztainer (2007i08; 3. Cheng, Tse, 
Tak-Sun Yu, Griffiths (2008)209; 4. Franko, Thompson, Bauserman, Affenito, Striegel-Moore (2008i07; 5. Hoglund, Samuelson and Mark 
(1998)158; 6. Johansen, Rasmussen and Madsen (2006)159; 7. Keski-Rahkonen, Kaprio, Rissanen, Virkkunen and Rose (2003i 10; 8. Keski-
Rahkonen, Viken, Kaprio, Rissanen and Rose (2004ill ; 9. Moore and Harre (2007i I2; 10. Martens, van Assema and Brug (2005)169; 11. Molcho 
Gabhainn, Kelly, Friel, Kelleher (2006i 13; 12. Moore, Tapper, Murphey, Lynch, Raisanen, Pimm, Moore (2007i03; 13. Ruxton and Kirk (1996)204; 
14. Shaw (1998)194; 15. Shi, Lien, Kumar and Holmboe-Ottesen (2005)177; 16. Sjoberg, Hallberg, Hoglund, Hulthen (2003)214; 17. Sweeting, 
Anderson and West (1994i79 ; 18. Timlin, Pereira, Story, Neumark-Sztainer (2008i I5 ; 19. Utter, Scragg, Mhurchu, Schaff (2007i I6; 20. van 
Assema, Glanz, Martens, Brug (2007i I7; 21. Videon and Manning (2003)182; 22. Wolfe and Campbell (1993i 85 ; 23. Yang, Wang, Hsieh and Chen 
(2006i I8 ; 24. Young and Fors (2001)190. 
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Table 2.9. Family correlates of breakfast consumption among children (6-11 years) and adolescents (12-18 years). 
Correlate Related to dietary behaviours Association Unrelated to dietary No. of 
(+ or-) behaviours samples 
Summary (n) 
Reference numbers Reference numbers + 0 
Physical 
Availability and accessibility 20 + 10 2 1 0 1 
Food poverty (lack of food 11 BIG 2 0 2 0 
available at home) 
Sociocultural 
Parental intake 1 * BIG, 7 BIG, 8 BIG + 10 7 6 0 1 
Sibling intake 1* BIG 2 2 0 0 
Living with both biological 7 BIG 2 0 0 2 
parents 
Two parent family 4 G, 6, 22 C, 23, 24 + 5 5 0 0 
Residence at family home 17 1 0 0 1 
Twins living togetherlapart 8 BIG 2 0 0 2 
Mother lives with partner 14 1 0 0 1 
Parental monitoring 9,24 + 2 2 0 0 
Family communication 24 + 1 1 0 0 
Parental presence at home 24 1 0 0 1 
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Parental presence at home before 21 1 0 0 1 
school 
Parental presence at home after 21 1 0 1 0 
school 
Frequency of family evening 21 + 1 1 0 0 
meals with parent present 
Social support 10 1 0 0 1 
Food rules 20 10 2 0 1 1 
Parental control on food choice 21 + 1 1 0 0 
(low) 
Perceived parental emphasis on 3C + 1 1 0 0 
breakfast (low) 
Perceived parental concern for 2 1 0 0 1 
healthful eating 
Family cohesion 4G,9 + 2 2 0 0 
Demographic 
Socio-economic status (high) 5 BIG M, 6, 7 B, 13 C, 16 BIG, + 7,8 BIG, 15 BIG, 17,22 C 15 8 0 7 
18 
Socio-economic deprivation 12 C healthy breakfast, 
-, +,- 3 la a3 0 
unhealthy breakfast, 19 I II 
Parental education level 4G,21 + 14 BIG M, 15 BIG F, 23 7 2 0 5 
73 
Family income 
Parental employment 8 BIG + 
14 BIG 
3 C M, 14 BIG, 22 C M 
2 
6 
o 
2 
o 
o 
2 
4 
G = Girls only; B = Boys only; BIG = Boys and Girls analysed separately; M = Mother; F = Father; C = Child studies. * the relationships between 
parent intake and breakfast consumption and sibling intake and breakfast consumption was stronger as the number of shared breakfasts increased. I 
11 = two separate samples, for reference 19, I = children, 11 = adolescents. aIfin one study, a correlate is examined in relation to two outcomes (e.g. 
healthy and unhealthy breakfast), and the results differ for the outcomes (e.g. a positive (+) association was found for an unhealthy breakfast and an 
inverse (-) association was found for a healthy breakfast) the study is counted once in the 'No. of samples' column, and twice in the 'summary 
column'. 
Reference numbers: As for Table 2.8. 
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CHAPTER 3 
3 PATTERNS OF BEHAVIOURAL 
NUTRITION AND PHYSICAL ACTIVITY 
This chapter describes two studies investigating cluster patterns of physical activity and dietary 
behaviours, and family influences on combinations of children's physical activity and fruit and 
vegetable consumption. Findings of both studies presented in this chapter have been 
disseminated at conferences, and have been peer reviewed for academic journals. 
Chapter 3.1 examines the prevalence of adolescents meeting the physical activity, fruit and 
vegetable and breakfast recommendations, and the clustering patterns of these behaviours. Data 
for this study were collected in secondary schools in the East Midlands region of the UK 
between October 2007 and June 2008. 
Findings from Chapter 3.1 have been presented (poster) at the 8th Annual Conference of the 
International Society for Behavioral Nutrition and Physical Activity (ISBNPA), Cascais, 
Lisbon, 17th_20th June 2009. The findings from Chapter 3.1 have been published in the 
International Journal of Behavioral Nutrition and Physical Activity (Pearson, Atkin, Biddle, 
Gorely & Edwardson, 2009, 6(1): 45). http://www.ijbnpa.org/contentJ6/1/45 
Chapter 3.2 examines family influences on children's physical activity and fruit and vegetable 
consumption, and on combinations of these behaviours. The work described in this section was 
the result of secondary analysis of the Health Eating and Play study (HEAPs): a study 
investigating family environmental influences on changes in children's eating, physical activity, 
and obesity throughout childhood and adolescence. This secondary analysis was conducted 
during a 5-month visit (October 2007 - February 2008) as a visiting PhD researcher, at the 
Centre for Physical Activity and Nutrition Research (CP AN), Deakin University, Australia. 
The findings from Chapter 3.2 have been presented (oral) at the 5th Scientific Conference of the 
Australasian Society for Behavioural Health and Medicine (ASBHM), Bondi Beach, Sydney, 
31 st January-2nd February 2008. Also, part of these fmdings were presented (poster) at the 1 st 
Annual Conference of HEPA Europe, Glasgow 8th_9th September 2008. The findings from 
Chapter 3.2 have been published in the International Journal of Behavioral Nutrition and 
Physical Activity (pearson, Timperio, Salmon, Crawford & Biddle, 2009, 6(1): 34). 
http://www.ijbnpa.org/contentJ6/1/34 
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CHAPTER 3.1 
3.1 PATTERNS OF ADOLESCENT PHYSICAL 
ACTIVITY AND DIETARY BEHAVIOURS 
Introduction 
Poor diet and physical inactivity are established risk factors for chronic disease. In young 
people, physical activity and healthy diets including regular breakfast consumption and 
adequate levels of fruit and vegetables, have important short- and long-term health protective 
effects. For example, physical activity in young people may benefit cardiovascular disease 
(CVD) risk factors, adiposity and bone health, which could influence health in adulthood 219. 
Child fruit and vegetable consumption has been associated with a lower incidence of respiratory 
symptoms 61 and appears to be protective against cancer in adulthood 64. Also, cross-sectional 
and longitudinal research has shown that young people who regularly eat breakfast are less 
likely to be overweight than those who skip breakfast 81, 205. Despite such health benefits, 
young people are more likely to skip breakfast than any other meal 93 and data from the Health 
Behaviour in School-aged Children (HBSC) study shows that less than two-fifths of young 
people eat fruit daily, and only about a third eat vegetables daily 123. Also, recent data suggest 
that 30% of boys and 40% of girls in the United Kingdom (UK) do not meet the current 
physical activity guidelines IS. Health risks associated with individual behaviours are broadly 
acknowledged, yet, arguably a key issue for public health is that there is potential for synergistic 
effects of multiple health behaviours on the risk of chronic conditions and health outcomes 220, 
221. However, little is known about the relationship among these behaviours and their clustering 
patterns among adolescents in the UK. 
There is evidence of an association between physical activity and dietary behaviours in 
adolescents. For example, Kremers et al. 222 and Driskell et al. 223 found an association between 
low fruit and vegetable consumption and low levels of physical activity. Keski-Rahkonen et al. 
210 and Cohen et al. 224 found that breakfast skipping was associated with infrequent physical 
activity. Evidence for the clustering of two or more health behaviours in adolescents comes 
mainly from the US. Pronk et al. 225 found that only 31 % of adolescents met the 
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recommendations for adolescent-specific healthy lifestyle factor guidelines (including healthy 
weight, no smoking, physical activity and high quality diet). Sanchez et al. 226 found that nearly 
80% of 11-15-year olds had multiple risk factors related to diet (fruit and vegetable 
consumption and calories from fat), physical activity and sedentary behaviour (TV time and 
moderate-to-vigorous-physical activity - MVP A). The tendency for physical activity and 
dietary behaviours to cluster has important implications for health promotion, highlighting the 
need for effective behaviour change interventions targeting multiple behaviours 223. 
Targeting change in multiple behaviours offers the potential of increased health benefits, 
maximized health promotion, and reduced health care costs. Success in changing one or more 
lifestyle behaviour may also increase confidence or self-efficacy to improve risk behaviours that 
individuals have low motivation to change, and as such, health behaviour change may serve as a 
gateway to overall healthfullifestyle change 227. Given that adolescence is a critical period for 
the adoption of health behaviours, and that lifestyle habits and attitudes that are established 
during this life phase may track into adulthood 228, an improved understanding of health 
behaviour clustering among adolescents could identify high-risk groups and inform strategies 
for mUltiple health behaviour interventions. 
Very few studies examining clustering of health behaviours among adolescents have used 
objective measures of physical activity 226, with studies usually relying on self-report methods. 
To our knowledge there is currently no published research examining whether breakfast 
consumption clusters with fruit and vegetable consumption and physical activity in a sample of 
adolescents from the UK. The current study aims to develop and add to the current literature by 
examining the prevalence and clustering patterns of multiple health behaviours among a sample 
of adolescents from the UK. This study will focus specifically on objectively assessed physical 
activity, plus fruit and vegetable consumption and breakfast consumption. 
Methods 
Sample and procedure 
Cross-sectional data were collected between October 2007 and June 2008. Study procedures 
were approved by the Ethical Advisory Committee of Loughborough University. Data were 
obtained from adolescents (12-16 years) recruited from three secondary schools in the East 
Midlands region of the UK. Staff at participating schools selected a subset of their classes for 
participation. All students from nominated classes (n=363) were eligible and received written 
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information on the project. Consent was sought from parents (Appendix 2) prior to the study 
and adolescent participants provided assent before completing written surveys during class. 
Participants completed questionnaires during Physical Education or Personal, Social and Health 
Education (PHSE) lessons, under the supervision of trained researchers and class teachers. 
Measures 
Demographic information, including date of birth and ethnicity, was provided by the school. 
Questionnaires collected information on demographic characteristics of adolescents including 
gender and home postcodes. Socio-economic status (SES) was determined using the Index of 
Multiple Deprivation (IMD), a measure of compound social and material deprivation, 
calculated from a variety of data including income, employment, health, education, and 
housing. It is based on the postcode of the participant's home, and thus represents an area level 
approximation ofSES. 
Adolescent dietary behaviour 
Adolescent food intake was assessed using a 30-item food frequency questionnaire (FFQ) 
(Appendix 3), based on the previously validated Youth/Adolescent Food Frequency 
questionnaire (YAQ) 229. Adolescents were asked how often they ate ten different fruits and 
twelve different vegetables in the past month. Responses to questions on the frequency of 
consumption of specific fruits and vegetables were summed to compute total frequency of fruit 
and vegetable consumption/day, respectively. For the purpose of this study each item was 
summed to calculate the frequency of consumption of 'fruits and vegetables' (FV) per day. 
Guided by the current recommendations for fruit and vegetable consumption (5 portions of 
FV/day) 230, the total daily frequency ofFV consumption was dichotomised into <5 times/day 
or 2:5 times/day. 
Breakfast consumption was assessed with a single-item asking adolescents how often they ate 
breakfast in the past seven days. While there are no current national recommendations for 
frequency of breakfast consumption, evidence suggests that young people who eat breakfast on 
most days of the week see health benefits (e.g. lower Body Mass Index) compared to those who 
skip breakfast 80, 205. A recent government initiative in the UK recommends that parents 
encourage their children to eat breakfast regularly 86. Given such evidence, frequency of 
breakfast consumption/week was dichotomised into <5 days/week or 2:5 days/week. 
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Physical activity 
Physical activity was assessed by Actigraph GTIM accelerometers (ActiGraph, Fort Walton 
Beach, FL) using a 5 second measurement interval (epoch). Participants were instructed to 
wear the accelerometer over their right hip for one-week. Exceptions included time spent 
sleeping, showering and during water-based activities. Duration of MVP A was computed only 
for adolescents who wore the accelerometer for a minimum of three days 231, defined as days on 
which accelerometer counts were between 10,000 and 20 million 232. 
To estimate the time spent per day in moderate intensity physical activity (3.0-5.9 metabolic 
equivalent of rest [METsD and vigorous intensity physical activity (6.0+ METs), age specific 
movement count thresholds 233 were applied. Time-per-day in MVPA was derived by summing 
these values across valid days. The proportion of adolescents meeting the physical activity 
recommendations for young people 233 was calculated according to whether they performed an 
average of~60 mins/day ofMVPA. Time spent in MVPA was dichotomised as <60 mins/day 
or ~60 mins/day. 
Statistical analyses 
All analyses were conducted using SPSS statistical software version 16.0. Descriptive statistics 
were used to summarise sociodemographic, physical activity and dietary characteristics of the 
sample. Adolescents were categorised as younger or older adolescents by dichotomising at the 
mean (14.4 years). Mann-Whitney tests were performed to examine gender and age-group 
differences in mean minutes/day spent in MVPA, fruit and vegetable consumption per day, and 
breakfast consumption per week. The proportion of adolescents achieving ~60 mins/day of 
MVP A, and the proportion of adolescents consuming fruit and vegetables ~5 times/day, and 
breakfast ~5 times/week were compared by gender and age-group using Pearson's chi-square 
(X2) tests of significance. 
A total risk behaviour score was calculated for each participant based on the total number of 
unmet health recommendations (range from zero to three). Pearson's chi-square tests were used 
to examine gender and age-group differences in the number of risk behaviours. The proportion 
of adolescents in each multiple risk behaviour combination was determined to examine 
behaviour clustering patterns, and Pearson's chi-square tests were used to examine gender and 
age-group differences in the clustering patterns. 
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Results 
Sample characteristics 
In total, 328 pupils provided consent and completed the questionnaire (90% response rate). Of 
these, 176 (54%) provided usable accelerometer data. Comparison of these 176 adolescents 
with those who did not provide usable accelerometer data (n=152) showed no significant 
differences in age, SES, ethnicity or fruit and vegetable consumption. However, a significantly 
(p<0.01) higher proportion of those with usable accelerometer data were girls, compared to 
boys (63% compared to 47%), and ate breakfast on more days per week (5.3 days compared to 
4.5 days). Thus, our figures likely underestimate the prevalence of not meeting the breakfast 
recommendations. The final sample composition was 176 adolescents, with 87 boys, 89 girls, 
98 younger adolescents and 78 older adolescents. The mean age of younger adolescents was 
13.3 years and of older adolescents was 15.6 years. Ninety-five percent of participants were of 
White ethnic background and 71 % were of high SES. 
Adolescent physical activity, fruit and vegetable and breakfast behaviours 
There were significant gender differences in MVPA and breakfast consumption (Table 3.1). 
Boys engaged in more MVP A per day and ate breakfast on more days per week compared to 
girls (p<0.01). Differences were also evident by age-group. Younger adolescents engaged in 
more MVPA per day compared to older adolescents (p<0.001). Older adolescents ate more 
fruit and vegetables per day compared to younger adolescents (p<0.001). 
Prevalence of meeting health recommendations 
The proportion of boys, girls, younger and older adolescents meeting the physical activity, fruit 
and vegetable, and breakfast consumption recommendations are displayed in Table 3.2. A 
higher proportion of boys, compared to girls, ate breakfast on more than 5 days/week (p<0.01). 
A higher proportion of younger adolescents, compared to older adolescents, met the physical 
activity recommendations and did not meet the recommendations for fruit and vegetable 
consumption (p<0.01). Only 6% of the adolescent sample met the recommendations for all 
three of the health behaviours and almost 10% had three health risk behaviours. A higher 
proportion of girls, compared to boys, had three health risk behaviours (p<0.01). 
The clustering patterns of the three health risk behaviours are described in Table 3.3. For 
adolescents with two risk behaviours, the most prevalent cluster was formed by not meeting the 
physical activity and fruit and vegetables recommendations. A higher proportion of girls, 
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compared to boys, had the cluster pattern of not meeting the recommendations for physical 
activity and breakfast consumption (p<O.Ol). A higher proportion of boys, compared to girls, 
and older adolescents, compared to younger adolescents, had the most prevalent single risk 
factor of not meeting the recommendations for physical activity (p<O.Ol). A higher proportion 
of younger adolescents, compared to older adolescents, had the single risk factor of not meeting 
the recommendations for fruit and vegetable consumption (p<O.Ol). 
Discussion 
This study describes the prevalence and clustering patterns of three health behaviours (physical 
activity, fruit and vegetable consumption, breakfast consumption) in a sample of adolescents 
from the UK. Almost 54% of adolescents had multiple diet and physical activity risk 
behaviours, and only 6% achieved the recommendations for all three of the health behaviours. 
Findings highlight the need for effective strategies promoting multiple healthy lifestyle 
behaviours. 
Higher levels of MVP A were found among boys, compared to girls, and in younger 
adolescents, compared to older adolescents. Such findings support previous research 49, 50 
highlighting gender differences and age-related declines in physical activity, using objective 
measures of physical activity among adolescents. Recent research using accelerometry has also 
shown that age and gender differences are evident when comparing children as young as six and 
eleven years of age 199,234. This suggests that the primary school years may be critical for the 
development of disparities in physical activity behaviours 235. Efforts to promote physical 
activity should begin in these critical years given that active children are more likely to become 
active adults 235. Promoting an active lifestyle to girls is challenging, and may require careful 
consideration of girls' activity preferences with a view to reassessing choices that are made 
available to them 236. 
Consistent with previous research, adolescent girls ate breakfast on fewer days per week 
compared to boys 210,237,238 (Chapter 4.1). Despite the evidence that adolescents who skip 
breakfast are more likely to be overweight than those who regularly eat breakfast 81, skipping 
breakfast may be a chosen method of weight control for girls, and in some individuals may be 
associated with dieting, or disordered eating 238. Further research is needed to understand the 
gender differences in breakfast consumption. Consuming a healthy breakfast on a daily basis 
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should be promoted to young people with an emphasis on educating young girls about the 
negative health outcomes of breakfast skipping. 
Older adolescents ate more fruit and vegetables per day, and were more likely to meet the 
recommendations for fruit and vegetable consumption, compared to younger adolescents. In 
contrast, review level evidence has shown a negative association between age and fruit and 
vegetable consumption 129. Contrasting findings may reflect a difference in the methodologies 
employed to assess fruit and vegetable consumption. Several studies have identified 
overestimation of fruit and vegetable intake when using food frequency questionnaires 161,239. 
Although the Y AQ is probably the most suitable and well-tested 229,240 tool for assessing dietary 
intake among adolescents, there are problems assessing dietary intake with self-reported 
measures. Given that the fruit and vegetable consumption levels reported by participants in this 
study are higher than those reported by the same aged adolescents in the Health Survey for 
England 48, our findings may reflect an age-related response bias as well as an over-reporting by 
adolescents. 
The most prevalent of the two-behaviour risk cluster included physical activity and fruit and 
vegetable consumption and supports previous evidence of such clustering 222,226. Girls were 
more likely to have the two-behaviour risk cluster that paired physical activity and breakfast 
consumption. A possible explanation for such clustering is that adolescents who frequently skip 
breakfast have lower daily energy intakes, with higher daily energy intake being associated with 
more time spent being physically active 241. Girls who skip breakfast as part of a diet or method 
of weight control, may have less energy to be physically active. Efforts to promote both 
physical activity and regular breakfast consumption to adolescent girls, in particular, are 
needed. Consistent with previous research, girls had a higher number of risk factors related to 
physical activity and dietary behaviours compared to boys 226. Such findings provide additional 
evidence for support of gender specific interventions promoting physical activity and dietary 
behaviours. 
Although health promotion programmes frequently target multiple behaviours, little is known 
about the best approaches to stimulating multiple behaviour change in adolescents 226. Reviews 
of multiple behaviour interventions with young people have revealed changes in some but not 
all behaviours, with significant effects more likely for dietary as opposed to physical activity 
outcomes 242 There is little evidence of covariation among diet and physical activity 
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behaviours in adolescents over time 243. The implication is that multiple health behaviour 
change interventions may need to address health behaviours individually. Initial research 
comparing single (physical activity alone) versus multiple behaviour (physical activity and 
nutrition) interventions found that targeting two health behaviours was associated with less 
overall behaviour change, compared to targeting one behaviour 244. However, the intervention 
targeting both nutrition and physical activity was of low intensity and possibly not sufficient 
enough to increase fruit and vegetable consumption in the study population 244. Also, the 
efficacy of an intervention targeting fruit and vegetables alone was not assessed, so it is not 
known whether the lack of an effect for fruit and vegetable consumption was due to targeting 
multiple behaviours concurrently or to the consequence of trying to intervene on a difficult-to-
change behaviour 244. Future research should investigate how best to achieve multiple health 
behaviour change in adolescent boys and girls. 
The present study is innovative in that it examined the potential clustering patterns of breakfast 
consumption with fruit and vegetable consumption and objectively measured physical activity 
in a sample of adolescents from the UK. However, we acknowledge that there are a number of 
limitations that could be usefully addressed in future research. A limitation is the low response 
rate, reflecting difficulties in fostering compliance when using accelerometers with adolescents 
245. Fruit and vegetable consumption levels reported by participants in this study were higher 
than the national averages for England, reflecting the difficulties in measuring diet in young 
people using self-report methods. Such high reported levels of fruit and vegetable consumption 
may also be reflective of our high SES sample. In the UK there are national differences in fruit 
and vegetable consumption according to SES, with higher levels of fruit and vegetables being 
consumed by those from higher SES groups 246. Staff at participating schools selected a 
subsample of classes to participate in the study in order to minimise disruption to the school 
timetable during data collection, this could have led to a selection bias. This study is also 
limited by its cross-sectional design and the generalisability of the results is limited because 
participants were predominantly White and of higher SES, thus findings should not be 
generalised beyond this population. 
Many adolescents fail to meet multiple diet and physical activity recommendations, supporting 
previous evidence that physical activity and dietary behaviours do not occur in isolation. 
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Differences in dietary and physical activity behaviours between adolescent boys and girls, as 
well as between older and younger adolescents, should be taken into consideration when 
assessing the efficacy of strategies promoting multiple health behaviour change. 
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Table 3.1. Distribution fruit and vegetables consumption per day, breakfast consumption per 
week and minutes per day spent in moderate-to-vigorous intensity physical activity (MVP A). 
Total Boys Girls Younger Older 
(n=176) (n=87) (n=89) adolescents adolescents 
(n=98) (n=78) 
MVP A minutes/day 
25th percentile 30.5 37.6 25.5** 39.2 22.6*** 
50th percentile 44.1 49.3 40.5 48.1 38.1 
75th percentile 56.4 64.3 53.1 65.1 49.5 
Frequency of FV 
consumption / day 
25th percentile 3.1 2.8 3.3 2.5 3.8*** 
50th percentile 4.5 4.8 4.4 3.9 5.4 
75th percentile 6.7 6.7 6.9 6.1 7.8 
Frequency of breakfast 
consumption, days / week 
25th percentile 4 5 2.5** 4 4 
50th percentile 7 7 6 7 7 
75th percentile 7 7 7 7 7 
SD, standard deviation; FV a composite measure of fruit and vegetables. 
**P<0.01; ***P<O.OOl. Mann-Whitney tests. 
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Table 3.2. Gender and age distribution of meeting health recommendations 
Total Boys Girls Younger Older 
(n=176) (n=87) (n=89) adolescents adolescents 
(n=98) (n=78) 
Meet >60 minutes 
MVPA per day, n (%) 
No 137 (78.8) 6372.4) 74 (83.1) 68 (69.4) 69 (88.5) 
Yes 39 (22.2) 2427.6) 15 (16.8) 30 (30.6) 9 (11.5)** 
Meet >5 portions 
fruits/vegetables, n (%) 
No 98 (55.2) 4551.2) 53 (59.6) 63 (64.3) 35 (44.9)** 
Yes 78 (44.8) 4248.3) 36 (40.4) 35 (35.7) 43 (55.1) 
Meet >5 days a week 
eating breakfast, n (%) 
No 41 (23.3) 13 14.9) 28 (31.5) 23 (23.5) 18 (23.1) 
Yes 135 (76.7) 7485.1) 61 68.5)** 75 (76.5) 60 (76.9) 
Number of risk 
behaviours, n (%) 
0 11 (6.2) 9 (10.3) 2 (2.2) 7 (7.1) 4 (5.1) 
1 71 (40.3) 4046.0) 31 (34.8) 36 (36.7) 35 (44.9) 
2 77 (43.8) 3337.9) 44 (49.4) 47 (48.0) 30 (38.5) 
3 17 (9.7) 5 (5.7) 12 13.5)** 8 (8.2) 9 (11.5) 
**P<O.01. Pearson's chi-square test of significance. 
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Table 3.3. Descriptive cluster pattern of multiple risk behaviours 
Percent Boys Girls Younger Older 
of (n=87) (n=89) adolescents adolescents 
Number of risk behaviours sample (n=98) (n=78) 
3: All three risk behaviours 9.7 5.7 13.5** 8.2 11.5 
2: MVP A < 60 minutes/day 33.0 31.0 34.8 36.7 28.2 
and < 5 fruit/vegetables per day 
2: MVP A < 60 minutes/day 6.2 1.1 11.2** 5.l 7.7 
and < 5 days a week eating 
breakfast 
2: < 5 fruit/vegetables per day 5.7 5.7 5.6 8.2 2.6 
and < 5 days a week eating 
breakfast 
1: MVP A < 60 minutes/day 29.0 34.5 23.6** 19.4 41.0** 
1: < 5 fruit/vegetables per day 7.4 9.2 5.6 11.2 2.6** 
1: < 5 days a week eating 2.8 2.3 3.4 4.1 1.3 
breakfast 
0: No risk behaviours 6.2 10.3 2.2** 7.l 5.1 
**P<O.01. Pearson's chi-square test of significance. 
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3.2 
Introduction 
CHAPTER 3.2 
FAMILY INFLUENCES ON CHILDREN'S 
PHYSICAL ACTIVITY AND FRUIT AND VEGETABLE 
CONSUMPTION 
The importance of examining influences on children's physical activity and fruit and vegetable 
consumption is underpinned by the recognition that lifestyles including adequate levels of 
physical activity and high intakes of fruit and vegetables have positive health benefits and 
important health-protective effects 40, 116. Despite this, there is evidence that many children 
have low levels of physical activity 43, 48 and eat less fruit and vegetables than is recommended 
for health 121,247. Evidence suggests that physical activity behaviours and fruit and vegetable 
intake are established in childhood 164,248-250 and may persist into adulthood 45,66. Furthermore, 
there is evidence of a clustering of healthy dietary patterns and physical activity among children 
114, 251, and also of unhealthy behaviours such as low fruit and vegetable consumption and TV 
viewing 243. The tendency for such health behaviours to aggregate has important implications 
for health promotion, highlighting the need for effective multiple behaviour interventions to 
improve diet and physical activity among young people 223. 
Given such evidence, the identification of influences on children's health behaviours, 
particularly clustered health behaviours, at the time at which they develop is imperative for the 
design of interventions. Socialization of health-related behaviours occurs within the family, 
with parents' beliefs, attitudes and behaviours substantially affecting children's health 
behaviours 102. Previous research suggests that adults who have a high level of concern for 
health are likely to make several consistent healthy lifestyle choices, which include regular 
exercise and reasonable food choice 252. For example, active adults have been found to eat 
healthier diets, consume fewer servings of fried foods and sweets, and more servings of fruits 
and vegetables 253-255. Such adults may also encourage their children to do the same. However, 
there is a lack of research examining family correlates of multiple health behaviours among 
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children, particularly across behavioural domains (e.g. considering potential links between 
parental physical activity modelling and children's dietary behaviours, such as consumption of 
fruit and vegetables). Examining family correlates of children's behaviour across behavioural 
domains may provide an insight into whether parental behaviour transfers across to different 
health behaviours in children. Such information will provide greater clarity and depth of 
understanding of the dynamics of the relationship between parental and child behaviour. 
Studies examining correlates of children's physical activity and fruit and vegetable intake tend 
to focus on associations within the same behavioural domains. For example, recent reviews 
have shown that parental support for physical activity was consistently positively associated 
with children's physical activity 115 and that indicators of parental support for fruit and 
vegetable consumption, such as encouragement and facilitation, were positively associated with 
children's fruit and vegetable intakes 162,184,197 (Chapter 2.1). In addition, parental modelling 
of fruit and vegetable consumption has been shown to be positively associated with children's 
fruit and vegetable consumption 197 (Chapter 2.1) and parental physical activity modelling has 
been shown to be positively associated with children's physical activity, though the latter was 
evident only amongst boys 115. Although there is a growing body of literature examining 
influences on children's physical activity 115,256 and children's fruit and vegetable consumption 
129, 197 (Chapter 2.1), studies examining influences on multiple health behaviours are lacking. 
Examining combinations of children's health behaviours (for example, those children with high 
physical activity levels and low fruit and vegetable consumption) and influences on these, is 
potentially useful as these behaviours do not occur in isolation in the real world and such data 
will provide a first step towards the development of effective primary prevention strategies 206. 
To our knowledge there is currently no published research examining associations between 
parental modelling and support and children's combined physical activity and fruit and 
vegetable consumption (e.g. is parental physical activity modelling associated with 'high 
physical activity and high fruit and vegetable consumption'?). The aim of the present study, 
therefore, is to examine cross-sectional associations between a) parental modelling and support 
and children's physical activity and fruit and vegetable consumption individually, and b) 
between parental modelling and support and children's combined physical activity and fruit and 
vegetable consumption. 
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Methods 
Cross-sectional data was collected between November 2002 and December 2003 as part of the 
Health, Eating and Play Study: a study investigating family environmental influences on 
changes in children's eating, physical activity and obesity throughout childhood and 
adolescence. The parent responsible for the daily care of the child completed a questionnaire 
and the children each wore an accelerometer to provide an objective measure of physical 
activity. Ethical approval was received from Deakin University, the Department of Education 
and Training Victoria, and the Catholic Education Office. 
Participants 
Children aged 10-12 years were recruited from 17 State or Catholic primary schools within the 
Greater Melbourne and Geelong areas in Victoria, Australia 257. Schools included those with 
enrolments of greater than 200 students and were randomly selected from postcodes with high, 
medium and low socio-economic status based on census data. Recruitment procedures have 
been reported previously 257. In total, 2085 children were provided with information about the 
study and with consent forms to take home to their parents. Under existing ethical guidelines, 
only families who provided active written consent were eligible to participate. 
Measures 
Sociodemographics: Parents provided demographic information including their age, sex, 
language usually spoken at home, marital status, education level and employment status. In 
addition, parents provided the date of birth and sex of their child enrolled in the study. 
Familyenvironment: Parents were asked seven questions about the frequency with which they 
modelled physical activity or healthy eating, or provided transport or financial support to their 
child for physical activity and dietary behaviours. For example, 'how often did you and/or the 
co-carer do physical activity, sport or exercise together with the child in the past week?' 
Question wording and response scales are presented in Table 3.4. Due to low numbers in a 
number of the response categories, parents' responses were collapsed into either two or three 
categories as described in Table 3.4. 
Physical activity: Children's physical activity was assessed using accelerometers (Actigraph 
Model AM7164-2.2C, Manufacturing Technology Inc [MTI], Florida, USA). Except for during 
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water-based activities and while sleeping, children were asked to wear the accelerometer on 
their right hip for eight days. Average duration of moderate- and vigorous-intensity physical 
activity per day was computed only for children who wore the accelerometer for a minimum of 
four days including a weekend day (the threshold for estimating children's habitual physical 
activity using accelerometers, 258 defined as days on which accelerometer counts were between 
10, 000 and 20 million 232. 
To estimate the time spent per day in moderate intensity physical activity (3.0-5.9 metabolic 
equivalent of rest [METs]) and vigorous intensity physical activity (6.0+ METs), age-specific 
movement count thresholds 49 were applied to the accelerometer data. Time per day in 
moderate-to-vigorous physical activity (MVPA) was derived by summing and averaging these 
values across valid days. The proportion of children meeting physical activity 
recommendations for young people 233 was calculated according to whether they performed an 
average of ~60 mins/day of MVPA. As many children in the sample (-90%) exceeded the 60 
min/day recommendation and the Australian guidelines recommend that children participate in 
'up to several hours' of MVPA each day 259, time spent in MVPA per day was dichotomized 
into <2h/day (low) or ~2h/day (high). 
Fruit and vegetable intake: Parents were asked how often their child ate 14 different fruits (e.g 
apples, bananas, grapes) or types of fruit (e.g. stone fruit, citrus fruit, dried fruit) and 13 
different vegetables (e.g. peas or beans, cauliflower, squash) or types of vegetables (e.g. mixed 
vegetables, root vegetables) in the last week, excluding potatoes. These items were adapted 
from the most recent Australian National Nutrition Survey (NNS) 260 and showed good to 
excellent reliability (ICC=0.44-0.96) when tested over 2-3 weeks among a subset of 93 parents. 
An eight-point response scale was provided for each fruit and vegetable item; responses were 
recoded (scores presented in parentheses) and summed to compute total frequency of fruit and 
vegetable consumption/day, respectively: 4 or more times/day (4); 3 times/day (3); twice/day 
(2); once/day (1); 4-6 times/week (0.714); 2-3 times/week (0.357); once/week (0.143); not 
eaten (0), as previously reported 261. For the purpose of this study each item was summed to 
calculate the frequency of consumption of 'fruits and vegetables' (FV) per day. Guided by the 
current guidelines for fruit ~2 portions/day) and vegetable (3-5 portions/day) consumption for 
Australian children in these age groups 262, the total daily frequency of FV intake was 
dichotomized into <5 times/day (low) or ~5 times/day (high). 
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Statistical Analyses 
Initial analyses were undertaken using SPSS statistical software version 14.0. Descriptive 
statistics were used to describe parent characteristics and the distribution of predictor and 
outcome variables. The proportion of children achieving ~2 hours/day of MVP A and the 
proportion consuming fruit and vegetables ~5 times/day were compared by gender and maternal 
education using Pearson Chi-square (X2 ) tests of significance. As there were significant 
differences by gender and by maternal education, all further analyses were conducted separately 
for boys and girls, and adjusted for maternal education. 
Bivariate binary logistic regression analyses were conducted to examine the odds of achieving 
2:2 hours/day of MVP A (high), and of consuming fruit and vegetables 2:5 times/day (high), 
respectively, with measures of parental modelling and support entered as independent variables. 
Four categories were created combining physical activity and fruit and vegetable consumption: 
high PAlhigh FV; high PAllow FV; low PAlhigh FV; low PAllow FV. Multinomiallogistic 
regression analyses were conducted to examine the likelihood of being in each of these 
categories according to parent modelling and support variables. The' low P Allow FV' category 
was used as the referent category. All regression analyses were undertaken using Stata 8 (Stata 
Corp, College Station TX, 2003) to allow for potential clustering by schools. Parental 
modelling and parental support items that were significantly associated with combinations of 
physical activity and fruit and vegetable consumption in the multinomial logistic regression 
analyses were entered into multivariate multinomiallogistic regression models. 
Results 
Participant profile 
Active consent was received for 947 children (46% response rate). Due to incomplete physical 
activity and FFQ data, 172 children were excluded from analyses. The analyses presented here 
are based on 775 children: 354 boys (mean age 11.3, SD 0.6, years) and 421 girls (mean age 
11.2, SD 0.6, years). Responding parents were most commonly female (84%), reported 
speaking English at home (87%) and were married or co-habiting (86%). In addition, 24% of 
mothers had not completed secondary school, 30% were secondary school educated, 10% had a 
technical/trade school certificate/diploma and 36% were university/tertiary educated. 
93 
Children's physical activity and fruit and vegetable intake 
Table 3.5 shows the distribution of outcome variables for boys and girls. Compared to girls, 
greater proportions of boys had high levels of MVPA and were classified within the 'high 
P Allow FV' group. In contrast, greater proportions of girls had a high frequency of fruit and 
vegetable intake and were classified within the 'low PAlhigh FV' group and the 'low PAllow 
FV group', compared to boys. 
Parent modelling and support 
Table 3.4 shows the distribution of parental modelling and support variables by child gender. 
Greater proportions of boys received high parental support for physical activity compared to 
girls. However, there were no differences in parental modelling or support of eating behaviours 
by child's gender. 
Associations between parental modelling and support, and physical activity and frequency of 
fruit and vegetable consumption 
Logistic regression analyses showed that several of the parental modelling and support items 
were significantly associated with children's physical activity and fruit and vegetable 
consumption (Table 3.6). Compared to girls whose parents reported low physical activity 
modelling, girls whose parents reported high physical activity modelling had higher odds of 
consuming fruit and vegetables ::::5 times/day. Boys and girls whose parents reported high 
breakfast modelling had higher odds of consuming fruit and vegetables::::5 times/day, compared 
to those with parents who reported low breakfast modelling. 
Compared to girls whose parents reported low financial support for physical activity, girls 
whose parents reported high financial support had higher odds of having high levels of MVP A. 
Among boys, those whose parents reported high support (transport) for fast food had lower odds 
of having high levels ofMVPA compared to those whose parents reported low support. 
Several parental modelling and support items were associated with combinations of MVP A and 
fruit and vegetable consumption in the multivariate multinomial logistic regression analyses 
shown in Tables 3.7 and 3.8. High physical activity modelling was positively associated with 
being in the high P Alhigh FV category among both boys and girls. Transport related support 
for physical activity was also positively associated with being in the high P Alhigh FV category 
among girls. In addition, financial support for snacks and fast foods among boys, and high 
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parental modelling during dinner among girls, were positively associated with being in the high 
PAllow FV category. None of the variables examined were associated with the low PAlhigh 
FV category. 
Discussion 
This study examined associations between parental modelling and support and children's 
physical activity, frequency of consumption of fruit and vegetables and combinations of these 
behaviours. Current research tends to focus on examining associations between parent and 
child behaviours in the same behavioural domain (e.g. parental physical activity modelling and 
children's physical activity), and on single health behaviours. Findings of the present study 
justify further research examining associations between parental and child behaviours across 
different domains, and between parental behaviour and clustered health behaviours of children. 
Such research will provide a better understanding of the transferability of behavioural correlates 
to different health behaviours, as well as provide a greater depth of understanding about the 
dynamics of the relationship between parent and child behaviour. Our findings give weight to 
the importance of addressing parental behaviours in interventions aimed at promoting healthy 
behaviours among children. They revealed several significant associations that were not always 
in the expected direction and in most cases differed for boys and girls, suggesting that 
intervention strategies may need to be tailored according to the child's gender. 
Parental modelling appears to be a consistent correlate of positive health behaviours for boys 
and girls. Results of the present study suggest that parents who engage in healthy behaviours 
with their children are more likely to have children who also exhibit positive health behaviours 
and not necessarily in the same behavioural domain. For example, we found that parental 
physical activity modelling was positively associated with high FV consumption among girls 
and with 'High PAlHigh FV' among boys and girls in this study. In addition, parental 
modelling during breakfast was positively associated with high FV consumption among boys 
and girls. This finding supports previous research of positive associations between parental 
modelling and children's fruit and vegetable consumption 197 (Chapter 2.1). Eating meals and 
being physically active together are important opportunities for parents to be positive role 
models to their children. Although not assessed in the current study, parents should also be 
encouraged to target their own dietary and physical activity behaviours as indirect modelling 
has also been found to correlate with those respective behaviours among children 197, 256 
(Chapter 2.1). 
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Parental support for physical activity appears to be an important correlate of girls' health 
behaviours. Financial support for physical activity was positively associated with girl's MVPA 
and transport-related support for physical activity was positively associated with girl's 'High 
P AlHigh FV'. Such findings support previous research showing that parents who support and 
facilitate their child's physical activity are more likely to have children who are active 256. 
Among boys, parental support in taking their child to a fast food restaurant was inversely 
associated with MVPA and with 'High P AlHigh FV' (before adjustment). In contrast, parents 
who provided money to their children to buy snacks and treats were more likely to have boys 
who had 'High PAlLow FV'. It may be that parents are providing money for snacks and treats 
after their child has been active (e.g. money for vending machines after a training session at a 
sports centre). One strategy for parents would be to make fruit and vegetable snacks available 
and ready for children to eat after activities. Recent reviews show that availability of FV and 
parental facilitation are positively associated with children's consumption of fruits and 
vegetables 129, 197 (Chapter 2.1). 
Strengths of the study include the sample of children from a range of socioeconomic and family 
environment backgrounds, the objective assessment of physical activity, and the use of health 
guidelines to determine combinations of groups. This study is limited by its cross-sectional 
design and the generalis ability of the results is limited because our sample was drawn from 
urban schools in Victoria, Australia and so does not represent the population at large. In 
addition, research has shown weak to moderate associations between parent and child reports of 
fruit and vegetable intake intake 263. However, parent report of children's frequency of 
consumption of fruit and vegetables was used in this study because previous research has shown 
that primary-school aged children may have limited recall skills and ability to estimate and 
indicate portion sizes and lack of knowledge of foods 264 to provide valid information about 
food frequency, resulting in overestimation 263,265. The current study focused only on social 
influences from parents, and individual factors and the broader physical environment are likely 
to provide additional dimensions of influence which contribute to or explain these specific 
behaviours in children. Longitudinal studies that identify whether combinations of behaviours 
track over time and whether parental influences are temporally associated with change in these 
behaviours are required. 
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This study found that parental modelling of and support for physical activity and fruit and 
vegetable consumption were differentially associated with these behaviours in children across 
behavioural domains and with combinations of these behaviours. Promoting parents' own 
healthy eating and physical activity behaviours as well encouraging parental modelling and 
support of these behaviours in their children may be important strategies to test in future 
research. 
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Table 3.4. Description and distribution of parental modelling and support items. 
Parental modelling and support variables 
Parental modelling o/physical activit/ 
How often did you and/or the co-carer do physical activity, sport or exercise together with the child? 
Parental modelling 0/ eating hehaviours 
How often did you and/or the co-carer eat breakfast at home with the child? 1 
How often did you and/or the co-carer eat dinner at home with the child? 2 
Parental supportfor physical activity (transport andfinancial) 1 
How often did you and/or the co-carer take the child to sports/training/lessons? (transport) 
How often did you and/or the co-carer provide money for the child's sport or physical activity? 
(financial) 
Parental support/or eating hehaviours (transport andfinancial) 3 
How often did you and/or the co-carer provide money for the child's snacks/treats/fast foods? 
(financial) 
How often did you and/or the co-carer take the child to fast food restaurants? (transport) 
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Low 
High 
Low 
High 
Low 
High 
Low 
High 
Low 
High 
Low 
Medium 
High 
Low 
Medium 
High 
Boys % 
(n=354) 
74.9 
25.1 
27.7 
72.3 
29.4 
70.6 
48.6 
51.4 
50.9 
49.1 
32.3 
25.1 
42.6 
44.1 
37.5 
18.4 
Girls % 
(n=421) 
75.2 
24.8 
27.8 
72.2 
25.9 
74.1 
62.0 *** 
38.0 *** 
61.8 ** 
38.2 ** 
32.8 
26.6 
40.6 
40.4 
39.5 
20.1 
1 Low = 'never or rarely' and 'once a week'; High = '2-3 times a week' to 'every day'. Six response categories were (1) 'never/rarely', (2) 'less 
than once/week', (3) 'once a week', (4) about 2-3 times/week', (5) 'about 4-6 times/week', (6) 'every day' 
2 Low = 'never or rarely' to '4-6 times a week'; High = 'every day' Six response categories were (I) 'never/rarely', (2) 'less than once/week', (3) 
'once a week', (4) about 2-3 times/week', (5) 'about 4-6 times/week', (6) 'every day' 
3 Low = 'never or rarely'; medium = 'less than once a week'; High = 'once a week' to 'every day' Six response categories were (1) 'never/rarely', 
(2) 'less than once/week', (3) 'once a week', (4) about 2-3 times/week', (5) 'about 4-6 times/week', (6) 'every day' 
*p<O.05; ** p<O.OI; ***p<O.OOI: Pearson's chi-square analyses between boys and girls. 
99 
Table 3.5. Distribution of outcome variables. 
Outcome variables Total Gender(%) 
% 
n=775 Boys Girls 
(n=354) (n=421) 
Physical activity *** 
:s 2 hours MVP A/day (low) 49.4 37.3 59.6 
2: 2 hours MVP A/day (high) 50.6 62.7 40.4 
Fruit and vegetable ** 
consumption 
:s 5 portions/day (low) 47.6 53.1 43.0 
2: 5 portions/day (high) 52.4 46.9 57.0 
Groups 
High P A / High FV 25.8 28.2 23.8 
High PA / Low FV 24.8 34.5 16.6 *** 
LowPA/HighFV 26.6 18.6 33.3 *** 
LowPA/LowFV 22.8 18.6 26.4 *** 
* p<0.05; ** p<O.OI; ***p<O.OOI: Pearson's chi-square analyses between boys and girls. 
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Table 3.6. Parental modelling and support items and the odds of achieving 2: 2hours/day MVP A and 2: 5 fruit and vegetables/day among boys and 
girls. 
Boys n=3S4) Girls (n=421) 
MVPA e: 2 hours/day) Fruit and Vegetables MVPA e 2 hours/day) Fruit and Vegetables 
eS/day) eS/day) 
OR 9S%CI OR 9S%CI OR 9S%CI OR 9S%CI 
I1we did physical activity, sport or 
exercise together with the child 
LoW- 1 1 1 1 
High 1.46 0.96-2.23 1.37 0.89-2.10 1.36 0.90-2.07 1.95 1.32-2.87 
11 we ate breakfast at home together 
with the child 
LoW- 1 1 1 1 
High 0.85 0.53-1.35 1.53 0.99-2.36 * 0.86 0.57-1.31 1.66 1.02-2.69 
11 we ate dinner at home together with 
the child 
LoW- 1 1 1 1 
High 0.92 0.60-1.41 1.18 0.76-1.84 1.33 0.82-2.16 1.27 0.85-1.89 
I1we took the child to sports 
training/lessons 
LoW- 1 1 1 1 
High 1.17 0.73-1.87 1.12 0.65-1.93 1.42 0.98-2.07 1.20 0.88-1.64 
I1we provided money for sport or 
~hysical activity that the child did 
LoW- 1 1 1 1 
High 1.34 0.75-2.37 1.27 0.73-2.20 1.56 1.08-2.26 * 0.88 0.64-1.20 
I1we provided money to the child to 
buy snacks, treats or fast food 
LoW- 1 1 1 1 
Medium 1.60 0.98-2.61 0.79 0.41-1.53 1.36 0.82-2.27 1.08 0.58-2.02 
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*** 
* 
High 1.61 0.97-2.70 0.69 0.41-1.15 
I1we took the child to fast food 
restaurants 
LoW' 1 1 
Medium 0.69 0.42-1.13 0.77 0.49-1.20 
High 0.51 0.32-0.79 ** 0.87 0.51-1.51 
aReferent category. 
Binary logistic regression analyses adjusted for clustering by school and maternal education level. 
*P<0.05, **P<O.OI, ***P<O.OOI 
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0.68 0.42-1.11 0.88 0.46-1.69 
1 1 
0.84 0.50-1.43 0.77 0.46-1.29 
0.73 0.43-1.22 0.72 0.39-1.33 
Table 3.7. Parental modelling and support items and the likelihood of combinations of physical activity and fruit and vegetable consumption 
among boys. 
Boys (n=354) 
'High PAl High FV'· 'High PAl Low FV'· 'Low PAl High FV'· 
Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR 
(95% CI)§ (95% CI)t (95% CI)§ (95% CI)t (95% CI)§ (95% CI)t 
I1we did physical activity, sport or 
exercise together with the child 
Lowa 1.0 1.0 1.0 
High 2.0 (1.1 to 3.6)* 1.9 (1.0 to 3.4)* 1.3 (0.7 to 2.5) 1.2 (0.6 to 2.6) 
If we ate breakfast at home together with 
the child 
Lowa 1.0 1.0 1.0 
High 1.3 (0.7 to 2.3) 0.7 (0.3 to 1.4) 1.0 (0.5 to 2.4) 
11 we ate dinner at home together with 
the child 
Lowa 1.0 1.0 1.0 
High 1.1 (0.5 to 2.1) 0.7 (0.4 to 1.3) 0.8 (0.4 to 1.5) 
I1we took the child to sports 
trainingllessons 
Lowa 1.0 1.0 1.0 
High 1.3 (0.7 to 2.5) 1.1 (0.6 to 1.8) 1.0 (0.6 to 1.7) 
Ifwe provided money for sport or 
physical activity that the child did 
Lowa 1.0 1.0 1.0 
High 1.7 (0.8 to 3.6) 1.1 (0.6 to 1.9) 0.9 (0.5 to 1.7) 
I1we provided money to the child to buy 
snacks, treats or fast food 
Lowa 1.0 1.0 1.0 
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Medium 1.4 (0.7 to 3.0) 2.6 (1.4 to 2.5 (1.3 to 1.5 (0.6 to 4.0) 
5.l)** 5.0)** 
High 1.1 (0.5 to 2.5) 2.0 (1.1 to 3.7)* 2.4 (0.9 to 0.9 (0.3 to 2.3) 
6.6) 
I1we took the child to fast food 
restaurants 
Lowa 1.0 1.0 1.0 
Medium 0.5 (0.3 to 1.2) 0.5 (0.2 to 1.3) 0.8 (0.4 to 1.7) 1.0 (0.5 to 2.0) 
High 0.4 (0.2 to 1.0)* 0.4 (O.l to 1.3) 0.6 (0.4 to 1.0) 1.1 (0.6 to 2.0) 
aReferent category. ·Compared to 'low P Allow FV' 
§ Multinomiallogistic regression analyses adjusted for clustering by school and maternal education only 
t Adjusted for clustering by school, maternal education and all independent variables significantly related at the bivariate level 
*P<0.05, **P<O.OI 
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Table 3.8. Parental modelling and support items and the likelihood of combinations of physical activity and fruit and vegetable consumption among 
girls. 
Girls (n=421) 
'High PAl High FV'· 'High PAl Low FV'· 'Low PAl High FV'· 
Unadjusted OR Adjusted OR Unadjusted Adjusted OR Unadjusted Adjusted 
(95% CI)§ (95% CI)t OR (95% CI)t OR OR 
(95% CI)§ (95% C1)§ J95% CI)J 
Ifwe did physical activity, sport or 
exercise together with the child 
Lowa 1.0 1.0 1.0 
High 2.4 (1.3 to 4.5)** 2.2 (1.1 to 4.3)* 0.9 (0.5 to 1.6) 1.5 (0.9 to 2.5) 
If we ate breakfast at home together 
with the child 
Lowa 1.0 1.0 1.0 
High 1.4 (0.6 to 3.0) 0.9 (0.5 to 1.7) 1.9 (1.0 to 3.6) 
If we ate dinner at home together with 
the child 
Lowa 1.0 1.0 1.0 
High 1.6 (0.9 to 2.8) 2.2 (1.0 to 2.1 (1.0 to 4.5)* 1.7 (1.0 to 
4.7)* 3.04) 
Ifwe took the child to sports 
trainingllessons 
Lowa 1.0 1.0 1.0 
High 1. 7 (1.1 to 2.5)* * 1. 7 (1.1 to 2.8)* 1.3 (0.7 to 2.5) 1.1 (0.6 to 1.9) 
Ifwe provided money for sport or 
physical activity that the child did 
Lowa 1.0 1.0 1.0 
High 1.4 (0.9 to 2.0) 1.6 (0.7 to 3.3) 0.9 (0.4 to 1.7) 
Ifwe provided money to the child to 
buy snacks, treats or fast food 
Lowa 1.0 1.0 1.0 
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Medium 1.5 (0.7 to 3.0) 1.2 (0.6 to 2.7) 1.0 (0.6 to 1.7) 
High 0.6 (0.3 to 1.5) 0.5 (0.2 to 1.1) 0.7 (0.4 to 1.2) 
I1we took the child to fast food 
restaurants 
Lowa 1.0 1.0 1.0 
Medium 0.6 (0.3 to 1.1) 0.8 (0.3 to 1.8) 0.7 (0.5 to 1.1) 
High 0.6 (0.3 to 1.2) 0.4 (0.1 to 1.1) 0.5 (0.2 to 1.1) 
3Referent category. ·Compared to 'low PAIlow FV' 
§ Multinomiallogistic regression analyses adjusted for clustering by school and maternal education only 
t Adjusted for clustering by school, maternal education and all independent variables significantly related at the bivariate level 
*P<0.05, **P<O.OI 
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CHAPTER 4 
4 PARENTING STYLES, FAMILY CIRCUMSTANCE 
AND ADOLESCENT DIETARY BEHAVIOURS 
This chapter describes two studies investigating the influence of indicators of family 
circumstance and parenting styles on adolescent dietary behaviours. Findings of both studies 
presented in this chapter have been disseminated at conferences, and have been peer reviewed 
for academic journals. 
Chapter 4.1 examines the influence of family circumstance on adolescent dietary behaviour, and 
2-year change in dietary behaviour. The work described in this section was the result of 
secondary analysis of the Youth Eating Patterns (YEP) study: a longitudinal study of dietary 
behaviours among adolescents in Melbourne, Australia. This secondary analysis was conducted 
during a 5-month visit (October 2007 - February 2008) as a visiting PhD researcher, at the 
Centre for Physical Activity and Nutrition Research (CP AN), Deakin University, Australia. 
The findings from Chapter 4.1 have been presented (oral) at the Public Health Association of 
Australia (PHAA) / Australasian Epidemiological Association (AEA) workshop, Melbourne, 
14th December 2007. Also, part of these findings were presented (poster) at the 5th Scientific 
Conference of the Australasian Society for Behavioural Health and Medicine (ASBHM), Bondi 
Beach, Sydney, 31 st January_2nd February 2008. The findings from Chapter 4.1 have been 
published in Appetite (Pearson, MacFarlane, Crawford & Biddle, 2009; 52, 668-674). 
Chapter 4.2 examines the associations between parenting styles, family structure and adolescent 
dietary behaviours. Data for this study were collected in secondary schools in the East 
Midlands region ofthe UK between October 2007 and June 2008. 
Findings from Chapter 4.2 have been presented (poster) at the 8th Annual Conference of the 
International Society for Behavioral Nutrition and Physical Activity (lSBNP A), Cascais, 
Lisbon, 17th_20th June 2009. The findings from Chapter 4.2 have been published in Public 
Health Nutrition (pearson, Atkin, Biddle, Gorely & Edwardson, Published Online by 
Cambridge University Press 03 Dec 2009). 
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CHAPTER 4.1 
4.1 FAMILY CIRCUMSTANCE AND ADOLESCENT 
DIETARY BEHAVIOURS 
Introduction 
The dietary behaviours of adolescents are likely to play an important role in the development of 
a range of chronic health conditions including overweight and obesity 266. For example, 
breakfast skipping has been associated with overweight in young adulthood 267 and is relatively 
common among adolescents in Western countries 210. In addition, diets poor in fruits and 
vegetables and high in fast foods and unhealthy snacks have been associated with higher body 
mass index 69, 268; yet, relatively few adolescents consume diets in line with current dietary 
recommendations 120,121,247. Exploring factors that influence adolescents' dietary behaviors is 
imperative for identifying target groups and informing interventions aimed at promoting healthy 
eating. 
The family environment has been identified as a critical context for the development of eating 
behaviours 102. The influence of family circumstance (e.g. parental marital status, parental 
education level, parental employment status, sibling status) on adolescents' food 
habits/choices has not been comprehensively explored, yet such characteristics may impact 
adolescent behaviours by influencing their daily home environment. Previous studies have 
focused on single components of family circumstance (e.g. parental education level) 182, 
which limits the ability to compare the influence of different aspects of family circumstance 
on dietary behaviour across studies (due to different samples and methodologies). It is 
important to consider the influence of multiple indicators of family circumstance on eating 
behaviour in the same sample of adolescents, using the same methodology, because 
differential associations may point to different underlying pathways 234. For example, the 
pathways may relate to differences in financial resources, parental time available (e.g. to shop 
and prepare foods) and sibling modelling to facilitate adolescent healthy eating. 
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The current literature exammmg the influence of indicators of family circumstance on 
adolescent dietary behaviours has been largely cross-sectional and has yielded equivocal 
results. Living in single-parent families has been positively associated with inconsistent meal 
patterns 297 (Chapter 2.2), but has also shown no association with fruit, juice and vegetable 
consumption 135 and fat consumption 270. While some studies have shown parental education 
level to be negatively associated with breakfast skipping among adolescents 182 and snack 
consumption among adolescent girls 166,168, other studies have found no relationship-between 
parent education and breakfast skipping among adolescents 166, 194 and snack consumption 
among adolescent boys 166, 168. A recent review has shown that parental occupation is 
positively associated with adolescents' fruit consumption but is not associated with 
adolescents' vegetable consumption 197 (Chapter 2.1). Sibling status (i.e. the presence or 
absence of brothers and/or sisters), although likely to influence the dietary behaviours of 
adolescents, has not been examined in this context. Several physical activity studies, 
however, have shown that children with siblings spend more time in moderate-to-vigorous-
intensity physical activity 199,234, indicating a modelling or companionship effect. 
Given that most previous studies that have examined associations between family 
circumstance and adolescent dietary behaviour have been cross-sectional and only considered 
single indicators of family circumstance the purpose of this study was to examine the 
influence of multiple indicators of family circumstance on adolescent dietary behaviours and 
changes in dietary behaviours over a 2-year period. This study is important because 
identifying indicators of family circumstance that are associated with adolescent dietary 
behaviours is fundamental for identifying target groups and developing tailored interventions 
to promote healthy eating as well as identifying potential moderators of effectiveness. Data 
on five indicators of family circumstance (marital status, mothers' education level, mothers' 
employment status, number of brothers and number of sisters) were obtained for a sample of 
secondary school-aged adolescents. These data were related to adolescents' dietary intake 
(snacks, fast food, vegetables and fruit) and breakfast skipping cross-sectionally and 
prospectively 2-years later. 
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Methods 
Study procedure 
The Youth Eating Patterns (YEP) study is a longitudinal study of dietary behaviours among 
adolescents in Melbourne, Australia. All co-educational state (government) and Catholic 
secondary schools (years 7-12) with enrolments over 200, located in the southern metropolitan 
region of Melbourne and the non-metropolitan region of Gippsland, to the east of Melbourne, 
were invited to participate in the study. Of the 70 schools (47 metropolitan and 23 non-
metropolitan) that met these criteria, 37 schools (20 metropolitan and 17 non-metropolitan) 
agreed to participate. The YEP survey is an online food habits survey and was administered by 
teachers during a class when students had access to computers. The survey was administered 
during 2004 and 2005 (baseline, T1), and again 2-years later in 2006 and 2007 (follow-up, T2). 
Study procedures were approved by the Ethics committee of Deakin University and the 
Victorian Department of Education and Training and the Catholic Education Office. A detailed 
description of the YEP survey, participant recruitment and study procedures have been provided 
in previous publications 271,272. 
Subjects 
All students (n = 9,842) from year 7 (aged 12-13 years) and year 9 (aged 14-15 years) from 
participating schools were invited to complete the online survey at baseline. Teachers 
distributed parental consent forms via students asking permission for their child to participate in 
the study. The consent form also asked parents to provide information about their family 
circumstances (e.g., marital status, education level, employment status, number of children). 
Parental consent was obtained for 4,502 (46%) of all eligible students. Online surveys were 
completed at baseline by 3,264 adolescents. Of these, 1,884 (58%) completed the YEP survey 
at the 2-year follow-up. 
Comparison of these 1,884 adolescents with those who were not followed up (n=1,380) showed 
no significant differences in breakfast skipping, consumption of snacks, fruit and vegetables, 
sibling status and parental employment. However, a significantly (p<0.05) higher proportion of 
adolescents that were followed up, compared to those who were not, were girls (55.4% 
compared to 44.6%), were in year 7 at baseline (65.2% compared to 38.4%), had parents that 
were married (75.1 % compared to 67.1%), and had mothers who had completed year 12 of 
secondary school (21.8% compared to 17.9%). A lower proportion of those that were followed-
up reported consuming fast foods every day (0.9% compared to 1.8%). 
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Measures 
The YEP survey collected information on demographic characteristics of adolescents including 
date of birth, school year and gender. 
Family circumstance 
The parental consent form, completed at baseline only, requested details of family circumstance 
including parents' marital status, highest level of education, current employment status, and the 
gender and number of children living in the household. Based on gender, respondent 
information was converted to maternal and paternal information. Only maternal characteristics 
are presented here and included in analyses as 84% of respondents were mothers. Furthermore, 
mothers tend to be the gatekeepers of their child's food intake 135. Maternal education was 
collapsed into low (completed year 10 of secondary school or less), medium (completed year 12 
of secondary school/or technical certificate or apprenticeship) or high (university or tertiary 
qualification). Maternal employment was collapsed into three categories: full-time, part-time or 
not in paid employment. Parental marital status was dichotomized as dual-parent (i.e. married 
or de facto) or single-parent (i.e. divorced, widowed, or separated). Sibling status was 
categorised into 'none' or 'one or more' brothers and 'none' or 'one or more' sisters. 
Adolescent dietary behaviours 
Adolescent food intake was assessed at baseline and follow-up with a 37-item food frequency 
questionnaire (FFQ), based on previously validated indices of food intake 273 and is described in 
detail in previous publications 271, 272. Adolescents were asked how often they skipped 
breakfast, ate snacks (e.g. chocolate/crisps/salty snacks), fast food (e.g. McDonalds®), 
vegetables and fruit in the past month. For the purpose of this study the frequency of each 
dietary behaviour was categorised into high or low. High and low cut points have been 
previously used from this data set, for consistency the same cut points were used in this study 
271,272. Category definitions are provided in Table 4.1. 
Statistical analysis 
Final analyses were restricted to 1,884 parent-adolescent pairs. Participants with missing data 
on any of the family circumstance variables and dietary outcome variables were not excluded 
from this study, thus the number of participants in some analyses may vary depending on the 
variables examined. All analyses were conducted using SPSS statistical software version 14.0. 
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A p value of <0.05 was considered significant. Descriptive statistics were used to summarise 
the sociodemographic and dietary characteristics of the sample. Pearson's chi-square tests were 
used to examine year level and gender differences in adolescent dietary behaviours and also in 
change of dietary behaviours. As several dietary behaviours were significantly associated with 
gender and with year level, all further analyses were stratified by gender and adjusted for year 
level. 
Bivariable logistic regression was used to examine whether indicators of family circumstance 
(predictor variables) were associated with dietary behaviours (outcome variables) at baseline. 
Multinomiallogistic regression was used to examine whether indicators of family circumstance 
were associated with change in dietary behaviours over a 2-year period. Change in dietary 
behaviour was calculated using the high and low categories created for each dietary behaviour 
(T! = baseline; T2 = follow-up): T2 > Tl = 'increase', T2 = Tl = 'no change' and T2 < Tl = 
'decrease' in dietary behaviours. No change in dietary behaviours was used as the referent 
category. 
Results 
Sample characteristics 
The majority of the adolescent sample at baseline were girls (55%) and in year 7 (65%). The 
mean age of adolescents was 13.2 years (SD 1.6). The majority of the adult respondents were 
female (84%) and aged between 36 and 50 years (84%). Table 4.1 presents the distribution of 
indicators of family circumstance at baseline by gender and year level. A higher proportion of 
students in year 7, compared to those in year 9, had a mother with a low education level and had 
one or more brother and one or more sister. 
Adolescent dietary behaviours 
At baseline, significant differences in dietary behaviours were found between genders (Table 
4.1). A higher proportion of adolescent girls, compared to boys, skipped breakfast, and were 
high vegetable and fruit consumers. Dietary habits were also associated with year level. A 
higher proportion of year 9 students, compared to year 7 students, skipped breakfast. A higher 
proportion of year 7 students, compared to year 9 students, were high vegetable and fruit 
consumers. 
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The majority of participants did not change their breakfast skipping and consumption of snacks, 
fast food, vegetables and fruit over the 2-year period (Table 4.2). Significant associations were 
found between change in behaviours and gender and year level. A higher proportion of 
adolescent girls, compared to boys, increased their frequency of breakfast skipping. A higher 
proportion of adolescent boys, compared to girls, increased their snack and fast food 
consumption. A higher proportion of year 9 students, compared to year 7 students, decreased 
their vegetable consumption. 
Bivariable associations betweenfamily circumstance and dietary behaviours at baseline 
Bivariable associations between family circumstance and adolescent dietary behaviours are 
presented in Table 4.3. For the sake of brevity, only those indicators of family circumstance 
that significantly associated with dietary behaviour among males or females are presented. 
Four of the five family circumstance variables were associated with adolescent dietary 
behaviours at baseline. 
Compared to adolescent boys in single-parent families, those in dual-parent families were less 
likely to have low vegetable consumption. Compared to adolescent girls with no brothers, those 
with one or more brother were more likely to skip breakfast and adolescent boys with one or 
more brother were more likely to have low vegetable consumption. Compared to adolescent 
girls with no sisters, those with one or more sister were less likely to have low vegetable 
consumption. 
Compared to adolescent boys whose mothers had a low level of education, those whose mothers 
had a high level of education were less likely to skip breakfast and those whose mothers had a 
medium level of education were less likely to have low vegetable consumption. 
Bivariable associations betweenfamily circumstance and change in dietary behaviour 
Table 4.4 shows the results of the multinomiallogistic regression analyses examining whether 
indicators of family circumstance were associated with changes in dietary behaviours. For the 
sake of brevity, only those indicators of family circumstance that significantly predicted a 
change in dietary behaviour among males or females are presented. All five indicators of 
family circumstance were associated with adolescent dietary behaviour. 
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Compared to adolescent girls in single-parent families, those in dual-parent families were less 
likely to increase their snack consumption. Compared to those with no brothers, adolescent 
girls with one or more brother were more likely to decrease their breakfast skipping and 
adolescent boys with one or more brother were more likely to decrease their vegetable 
consumption. 
Among boys and girls, compared to those whose mothers had low education levels, those with 
mothers who had high education levels were less likely to increase their breakfast skipping. 
Compared to those whose mothers had low education levels, adolescent boys whose mothers 
had medium education levels were more likely decrease their snack consumption and 
adolescent girls whose mothers had high levels of education were less likely to increase their 
snack consumption. 
Compared to those whose mothers worked full-time, adolescent girls whose mothers were not 
in paid employment were more likely to decrease their snack consumption. Compared to those 
whose mothers worked full-time, adolescent girls whose mothers worked part-time or were not 
in paid employment were less likely to increase their fast food consumption. 
Discussion 
The aim of this study was to examine the association between indicators of family circumstance 
and adolescent dietary behaviour and change in dietary behaviour. This study found that 
indicators of family circumstance were differentially associated with dietary behaviours of 
adolescent boys and girls, cross-sectionally and over 2 years of follow-up. 
Consistent with previous research, adolescent girls were more likely to skip breakfast than 
adolescent boys 194,210,238 and were also more likely to increase their breakfast skipping over a 
2-year period. This may be a chosen method of weight control for girls, and in some 
individuals is associated with body dissatisfaction, dieting, or disordered eating 210. In the 
present study, adolescent boys, compared to girls were more likely to increase their snack and 
fast food consumption over a 2-year period. Such differences in adolescent dietary behaviour 
suggest the importance of gaining an increased understanding of gender differences in specific 
dietary behaviours. Interventions aimed at promoting healthy dietary behaviours should target 
specific dietary behaviours by gender. 
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Generally maternal education was more consistently associated with positive dietary behaviour 
as well as positive changes in dietary behaviour than any other indicator of family circumstance. 
There was no consistency in the associations between gender and our predictor and outcome 
variables, suggesting that family circumstance differentially influences the dietary behaviours of 
males and females. Adolescence represents one of the most dynamic and complex transitions in 
the lifespan. During this life stage, adolescents become more autonomous and the importance 
of family involvement in influencing eating patterns of adolescents is sometimes questioned 110. 
Literature suggests that as children become adolescents they separate from their families and 
rely on peers for resources formerly obtained from the family 274. The findings of the present 
study suggest that the family is an important influence on dietary behaviours among 
adolescents. However, it is likely that other factors also influence specific dietary behaviours of 
adolescents (e.g., food availability). Examining indicators of family circumstance as 
moderators of relationships between other family variables (e.g., parental intake of foods) and 
adolescent dietary behaviours may provide greater insight into the role of the family. 
This study found that adolescent boys from dual-parent families were less likely to be low 
vegetable eaters and that girls were less likely to increase their snack and vegetable 
consumption with age. Previous research examining the association between parental marital 
status and dietary behaviour has been mainly cross-sectional and has shown that adolescents 
living in single-parent families are more likely to exhibit negative behaviours such as eating 
fewer meals and more snacks 269. Findings from the present study offer some support for such 
research but further work is required to substantiate our longitudinal findings and gender 
differences. Future qualitative studies would be informative in this area to further explicate the 
mechanisms of the complex relationship between parental marital status and the dietary 
behaviours of adolescent boys and girls. 
Previous research has shown positive associations between siblings' energy and fat intakes 275, 
276. To our knowledge, however, no previous studies have examined the associations between 
presence and gender of siblings and specific dietary behaviours of adolescents. Adolescent 
boys and girls with brothers were more likely to have negative dietary behaviours in the cross-
sectional analyses. The negative association remained the same for boys in the longitudinal 
analyses, but for girls having a brother was associated with positive change in breakfast 
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skipping suggesting that the influence of having brothers changes over time for adolescent girls 
but not for boys. Previous research has found that adolescents with siblings are more likely to 
watch more than 2 hours televisionlvideolDVDs per day 277, but are also more likely to have 
higher levels of physical activity 114. Such findings suggest a modelling or companionship 
effect that is not always positive. Further research is required to elucidate why the presence or 
absence of siblings (of differing gender) and dietary habits differ for males and females. 
A higher level of maternal education was associated with positive dietary behaviours among 
adolescent boys cross-sectionally and with positive dietary change among adolescent boys and 
girls longitudinally. Such findings support previous research showing parental education to be 
inversely associated with unhealthy dietary behaviours of adolescents 182, as well as showing 
that the influence of maternal education on adolescents' dietary behaviours differs by gender 168. 
Maternal education is often used as an indicator of socio-economic status 277 because maternal 
education is linked with child health, where mothers with higher education being more likely to 
engage in health promoting behaviours 278. It has been suggested that nutritional knowledge 
mediates the relationship between socio-economic status and dietary intake among adults 279. 
Since parental dietary behaviour is strongly linked with that of their children 128, 197 
interventions aimed at improving adolescent dietary behaviours should include strategies aimed 
at improving maternal nutritional knowledge. 
Associations between maternal employment and adolescent dietary behaviour were only evident 
for adolescent girls in the longitudinal analyses. For instance, compared to girls whose mothers 
worked full-time, those whose mothers worked part-time or were not in paid employment 
showed positive changes in their dietary behaviours. Neumark-Sztainer et al. (2003) found that 
family meals were less frequent when mothers worked outside the home. The findings of the 
present study suggest that those mothers who do not work full-time have more time to prepare 
meals at home, possibly leading to lower snack and fast food consumption in their adolescent 
children. The findings may also be indicative of lower disposable income to spend on fast 
foods and snacks. More research examining the mechanisms of the association between 
maternal employment and adolescent dietary behaviours is required. Future studies should also 
explore differences in adolescents dietary behaviours between those with single mothers 
(employed or unemployed) and those from dual-parent families (employed or unemployed). 
Strengths of this study include its longitudinal design, the large sample of adolescents and 
parents, and the assessment of dietary behaviours separately for males and females. Also, this 
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study is innovative in that it examined associations between multiple indicators of family 
circumstance and individual dietary behaviours and food types. Furthermore, using 
multinomial logistic regression analyses takes into account that dietary behaviour can either 
increase, decrease or not change. In addition, such analyses account for the phenomenon that 
adolescents with a high intake of a specific food at baseline are less likely to increase their 
intake (or decrease if they had low intake at baseline) and are more likely to report less extreme 
values at follow-up (i.e. regression to the mean) 280. However, findings should be viewed in 
light of the following limitations. There was some loss of participants at follow-up and there 
were some differences between those with follow-up data and those with baseline only data, 
however, the sample at follow-up remained diverse. Family circumstance variables were only 
collected at baseline and there may have been some change between baseline and follow-up. 
The low number of statistically significant associations between family circumstance variables 
and changes in dietary behaviour may, in part, be due to the large numbers of adolescents who 
did not change their behaviours over the 2-year period. Such findings may also reflect the 
difficulties in measuring diet in young people. While food frequency questionnaires have been 
found to be able to rank the diets of individuals, they are not good at quantifying individual 
intake, which may be needed to see a change in dietary behaviours over time 281. When using 
observational data, prospective relationships can, as for cross-sectional data, be due to a third 
antecedent. Thus, we do not assume nor state causality. 
Individual indicators of family circumstance were differentially associated with vanous 
adolescent dietary behaviours. Associations differed for males and females highlighting the 
importance of assessing specific dietary behaviours and food types individually by gender. This 
study highlights the complexity of relationships between family circumstance and adolescent 
dietary behaviours, and also highlights the need for more research to further current knowledge 
on the influence of non-modifiable factors on adolescent dietary behaviour. Interventions 
aimed at promoting healthy eating among adolescents that include a family component have 
shown positive results in the past 117. Future research needs to target the family environment 
and assess the efficacy of strategies promoting maternal nutritional knowledge on the dietary 
behaviours of adolescents. 
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Table 4.1. Frequency of family circumstance variables and dietary outcome variables at 
baseline according to gender and year level. 
Total Gender (%) Year level (%) 
(%) Boys Girls Year 7 Year 9 
n=840 n=1044 n=1228 n=656 
Family circumstance variables 
Parental marital status 
Single-parent 19.0 20.2 17.9 19.2 18.7 
Dual-parent 81.0 79.8 82.1 80.8 81.3 
Maternal education level 
Low 44.7 44.5 44.9 47.1 39.9 * 
Medium 31.1 29.6 32.3 29.6 34.0 
High 24.2 25.9 22.9 23.2 26.1 
Number brothers 
None 39.1 38.0 40.0 37.2 42.7 
One or more 60.9 62.0 60.0 62.8 57.2 * 
Number of sisters 
None 42.4 43.5 41.5 40.1 46.6 
One or more 57.6 56.5 58.5 59.9 53.4 * 
Maternal employment status 
Full-time 28.0 27.9 25.8 29.3 25.4 
Part-time 45.3 44.8 45.7 44.7 46.6 
Not in paid employment 26.7 27.3 28.5 26.0 28.0 
Adolescent dietary behaviours at baseline 
Breakfast skippingl 
High 29.9 23.9 34.6 *** 28.2 33.1 * 
Low 70.1 76.1 65.4 71.8 66.9 
Snacks 
(confectionary/crisps/salty 
snacks)Z 
High 27.3 26.6 27.9 27.1 27.8 
Low 72.7 73.4 72.1 72.9 72.2 
Fast Foods (e.g. 
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McDonalds®)Z 
High 3.8 4.4 3.4 4.1 3.2 
Low 96.2 95.6 96.6 95.9 96.8 
Vegetables3 
High 61.2 56.0 65.3 *** 64.8 54.3 *** 
Low 38.8 44.0 34.7 35.2 45.7 
Fruitl 
High 25.8 23.4 27.7 * 28.0 21.8 ** 
Low 74.2 76.6 72.3 72.0 78.2 
High/Low categories were created from original survey scores. 
IHigh = 'most days' and 'every day'; Low = 'not in the last month', 'once/twice a month' and 
'once/twice a week'. 
2High = 'most days', 'once a day' and 'several a day'; Low = 'not in the last month', 'several 
times a month', 'once a week' and 'a few times a week'. 
3High = 'three/four a day', 'five/six a day' and 'more than six a day'; Low = 'don't know', 
'don't eat vegetables', 'less than one a day' and 'two a day'. 
*p::::: 0.05, **p::::: 0.01, ***p::::: 0.001. Pearson's chi-square test of significance. 
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Table 4.2. Frequency of change or no change in dietary behaviours among adolescents. 
Change in dietary behaviours Total Gender(%) Year level (%) 
n= 1884 (%) 
Boys Girls 7 9 
Breakfast skipping 
Increase 12.1 10.2 13.7 ** 11.4 13.4 
No Change 80.3 83.9 77.5 81.6 77.9 
Decrease 7.6 5.9 8.9 6.9 8.8 
Snacks (confectionary and 
crisps/salty snacks) 
Increase 11.5 16.0 7.8 *** 11.7 11.1 
No Change 69.8 64.6 74.0 70.1 69.2 
Decrease 18.7 19.4 18.2 18.2 19.7 
Fast Foods (e.g. McDonalds) 
Increase 20.1 26.2 15.3 *** 20.9 18.7 
No Change 73.7 67.2 78.9 73.4 74.3 
Decrease 6.2 6.6 5.8 5.7 7.0 
Vegetables 
Increase 13.7 15.2 12.5 14.8 11.7 
No Change 71.7 69.2 73.6 71.9 71.2 
Decrease 14.6 15.6 13.9 13.3 17.0 * 
Fruit 
Increase 14.1 13.6 14.6 14.0 14.4 
No Change 76.7 78.0 75.6 76.7 76.6 
Decrease 9.2 8.5 9.8 9.3 9.0 
*P'::: 0.05, **P'::: 0.01, ***P'::: 0.001. Pearson's chi-square test of significance. 
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Table 4.3. Significant predictors of dietary behaviour at baseline among adolescent boys and girls. 
Vegetable consumptiont 
Family circumstance 
variables 
Respondent's marital status 
Single parent 
Married / defacto 
Brothers 
Nonea 
One or more 
Sisters 
Nonea 
One or more 
Maternal education 
Low a 
Medium 
High 
~eferent category 
*P.:5 0.05; ** p .:5 0.01 
Boys 
OR 95% Cl 
1 
0.66 0.47-0.93* 
1 
1.41 1.05-1.87* 
1 
0.89 0.67-1.17 
1 
0.65 0.45-0.95* 
0.69 0.47-1.02 
tcompared to high vegetable consumption 
§ compared to low breakfast skipping 
Logistic regression analyses adjusted for school year level 
Girls 
OR 95% Cl 
1 
1.02 0.72-1.43 
1 
1.02 0.79-1.33 
1 
0.74 0.57-0.96* 
1 
1.36 0.98-1.90 
0.96 0.66-1.41 
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Breakfast skipping§ 
Boys Girls 
OR 95% Cl OR 95% Cl 
1 1 
0.69 0.44-1.08 0.76 0.53-1.11 
1 1 
1.21 0.81-1.81 1.39 1.02-1.89* 
1 1 
0.96 0.65-1.41 0.94 0.69-1.27 
1 1 
0.90 0.54-1.51 0.98 0.68-1.43 
0.29 0.14-0.62** 0.79 0.51-1.23 
Table 4.4. Significant predictors of a change* in dietary behaviours among male and female adolescents. 
Predictor variables Boys Girls 
Increase Decrease Increase Decrease 
OR 95% Cl OR 95% Cl OR 95% Cl OR 95% Cl 
Breakfast skipping Brothers 
Nonea 1 1 1 1 
One or more 1.14 0.71-1.83 1.28 0.69-2.38 1.05 0.73-1.51 1.86 1.12-1.89* 
Maternal education 
Low 1 1 1 1 
Medium 1.22 0.71-2.11 1.33 0.62-2.85 0.67 0.43-1.05 1.09 0.64-1.86 
High 0.42 0.20-0.89* 0.51 0.18-1.42 0.51 0.31-0.88* 0.79 0.42-1.51 
Snack consumption Parental marital status 
Single parenf 1 1 1 1 
Married / defacto 1.60 0.73-3.48 0.96 0.62-1.48 0.57 0.33-0.99* 1.02 0.65-1.55 
Maternal education 
Low 1 1 1 1 
Medium 1.09 0.60-1.99 1.57 0.99-2.47* 0.73 0.41-1.29 1.01 0.66-1.54 
High 1.29 0.74-2.28 0.78 0.46-1.32 0.24 0.08-0.68** 1.46 0.93-2.30 
Maternal employment 
Full-timea 1 1 1 1 
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Part-time 
Not in paid 
employment 
Fast food Maternal employment 
consumption 
Full-timea 
Part-time 
Not in 
employment 
Vegetable Brother 
consumption 
Nonea 
One or more 
·compared to no change III dietary behavIOur. 
3Referent category. 
*p:::: 0.05; **p:::: 0.01. 
paid 
0.85 0.47-1.55 
1.26 0.67-2.35 
1 
1.30 0.79-2.13 
1.43 0.84-2.43 
1 
0.75 0.50-1.11 
Multinomiallogistic regression analyses adjusted for school year level. 
1.06 0.66-1.70 1.07 0.59-1.90 1.16 0.73-1.85 
0.94 0.55-1.62 0.48 0.20-1.11 1.77 1.08-2.89* 
1 1 1 
1.14 0.56-2.33 0.61 0.41-0.91** 1.01 0.53-1.90 
1.13 0.51-2.50 0.52 0.32-0.85* 0.65 0.29-1.44 
1 1 1 
1.53 1.01-2.34* 0.95 0.65-1.39 1.11 0.76-1.60 
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CHAPTER 4.2 
4.2 PARENTING STYLES, FAMILY STRUCTURE 
AND ADOLESCENT DIETARY BEHAVIOURS 
Introduction 
Dietary behaviour is a major determinant of chronic disease and the promotion of healthful 
dietary behaviours in all populations, including adolescents, is a public health priority. It is 
widely acknowledged that adolescents eat fewer fruits and vegetables than is recommended for 
health 120, 121, and studies have shown that many adolescents engage in health compromising 
behaviors such as frequent dieting, meal skipping and consumption of foods high in fats, 
sodium and sugar 282. Diets rich in fruit and vegetables have important short and long-term 
health protective effects 55, 116, whereas diets including high intakes of unhealthy snacks, and 
frequent breakfast skipping, have been associated with detriments to health, such as higher body 
mass index 69,267. Dietary behaviours established in adolescence are more likely to persist into 
adulthood 65,66. Examining the influences on adolescent dietary behaviours is integral for the 
development of targeted intervention strategies. 
The family environment has been identified as a critical context for the development of eating 
behaviours 102. Research suggests that within the family environment the quality of the parent-
adolescent relationship has significant impact on the development of adolescent health risk 
behaviours 283. Such research has found parental warmth and involvement, emotional support, 
appropriate granting of autonomy, and clear, bidirectional communication to be positively 
associated with more healthful behaviour in children and adolescents 284,285. This clustering of 
parental attributes is known as 'authoritative' parenting, one of several styles of parenting 
identified by Baumrind 286, 287. Parenting style is a global concept regarded as the general 
emotional climate for parent-adolescent interactions across a wide range of situations and is 
classified according to two dimensions of parental behaviour: 'strictness', or parental control, 
and 'involvement', or parental warmth and acceptance 285, resulting in four parenting styles: 
authoritative (parents who are strict but also involved), authoritarian (parents who are strict but 
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uninvolved), indulgent (parents who are involved, but not strict) and neglectful (parents who are 
neither strict nor involved). Within these general parenting styles, parents also display more 
specific parenting practices, which are typically context-specific behaviours 288 (e.g. rules about 
the consumption of certain foods). 
Research examining the influence of food-related parenting practices has yielded conflicting 
results. Several studies show that strict parenting practices may have adverse effects, such as 
increasing preference for and intake of the restricted foods 289, 290, whereas other studies suggest 
that adolescents have a healthier diet when they report more food-related rules in their family 
291,292. Such conflicting results suggest that the influence of parenting practices may differ 
depending on the general style of parenting. In fact, Darling and Steinberg 288 have argued that 
the effectiveness of specific parenting practices is moderated by the general parenting style. 
The influence of parenting style on adolescent dietary behaviours has not been comprehensively 
explored, yet such characteristics could affect adolescent dietary behaviours by influencing the 
context in which adolescents experience certain foods. For example, encouraging adolescents 
to eat a healthy breakfast may be successful for parents who combine strictness and 
involvement in the interactions with their child (i.e. authoritative parenting style) and 
unsuccessful for parents with a different parenting style. Understanding the influence of certain 
parenting styles on adolescent dietary behaviours will allow for a greater understanding of the 
emotional climates within which positive and negative health behaviours are borne. 
The current literature examining associations between parenting styles and adolescent dietary 
behaviour is limited to fruit and vegetable consumption and has shown equivocal results. Three 
studies found no association between parenting style and fruit and vegetable consumption 
among children and adolescents 147, 191, 293, while some evidence has shown a positive 
association between an authoritative parenting style and fruit and vegetable consumption in 
adolescents 161,167. While these studies tell us whether positive parent-adolescent interactions 
contribute to adolescents' development of fruit and vegetable eating behaviours, they do not 
reveal whether the parental processes that are important in one family context (e.g. dual-parent 
families) are equally so in others (e.g. single-parent families). In light of the changed and 
changing demography of youth, research that takes into account the wider context within which 
parent-adolescent interactions occur is imperative. There is good reason to believe that the 
effects of specific parenting styles on adolescent's eating behaviours may be moderated by the 
larger context in which adolescents live 294. 
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Each parenting style reflects different patterns in parental behaviours, values and practice, 
which are, in turn, influenced by aspects of the wider family environment in which parents 
and adolescents live (e.g. marital status, sibling status). Research has shown that marital 
relationships exert considerable influence on parenting processes and behaviours, and that 
adolescents from single-parent homes are likely to have more responsibility, independence, 
and decision-making power than those in dual-parent families 295. Similarly, the number of 
children in a family, and the gender of siblings, influences parent-adolescent interactions 296. 
Adolescent dietary behaviours are also known to vary as a function of the family structure in 
which they live. For example, research has shown that adolescents from dual-parent families 
are more likely to regularly eat breakfast 297 (Chapter 2.2) and are less likely to increase their 
consumption of unhealthy snacks over a 2-year period 237 (Chapter 4.1) compared to those in 
single-parent families. 
The aim of the present study is to build on the limited body of research exammmg 
associations between parenting styles, family structure and adolescent dietary behaviour. 
Parenting is a learned process and the identification of parenting styles that are associated 
with positive dietary behaviours in adolescents across various family structures is 
fundamental for identifying target groups and for developing tailored intervention strategies 
to promote healthy eating. This may help identify potential moderators of intervention 
effectiveness. This study, therefore, aims to examine cross-sectional associations between 
parenting styles, family structure and adolescent consumption of fruit, vegetables, unhealthy 
snacks and breakfast. 
Methods 
Sample and procedure 
Cross-sectional data were collected between October 2007 and June 2008. Study procedures 
were approved by the Ethical Advisory Committee of Loughborough University. Data were 
obtained from adolescents (12-16 years) recruited from three secondary schools in the East 
Midlands region of the UK. Staff at participating schools selected a subset of their classes for 
participation. All students from nominated classes (n=363) were eligible and received written 
information on the project (Appendix 2). Consent was sought from parents (Appendix 2) prior 
to the study and adolescent participants provided assent before completing written surveys 
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during class. In total, 328 pupils provided consent and completed the survey (90% response 
rate). 
Measures 
Family structure 
Participants completed questionnaires during Physical Education or Personal, Social and Health 
Education (PHSE) lessons, under the supervision of trained researchers and class teachers. 
Specific characteristics of family structure, including who the adolescents lived with at home 
and the number of brothers and sisters, were assessed (Appendix 4). Parental status was 
dichotomized as dual-parent (i.e. lived with mother and father or de-facto) or single-parent (i.e. 
lived with only mother or only father). Sibling status was categorised into 'none' or 'one or 
more' siblings, 'none' or 'one or more' brothers and 'none' or 'one or more' sisters. 
Demographic information, including date of birth and ethnicity, was provided by the school. 
Socio-economic position was determined using the Index of Multiple Deprivation (lMD), a 
measure of compound social and material deprivation, calculated from a variety of data 
including income, employment, health, education, and housing. It is based on the postcode of 
the participants home, and thus represents an area level approximation of socio-economic 
position. 
Parenting styles 
Adolescents completed a 17-item instrument (Appendix 4), based on previous work 161,292,298, 
299, measuring the general parenting style dimensions of involvement and strictness 300. The 
involvement scale was measured by ten items (Cronbach's a. = 0.85) , for example: "When I 
have a bad result at school, my parents encourage me to do better". Strictness was measured by 
seven items (Cronbach's a. = 0.73), for example: "My parents know exactly where I am after 
school". Response categories for both scales were: "Strongly disagree, disagree, neither agree 
nor disagree, agree, strongly agree". Based on the median value of both scales, four parenting 
categories were defined. Authoritative parents (n=124) were those who scored in the upper half 
on both involvement and strictness, whereas neglectful parents (n=91) scored in the lower half 
on both dimensions. Authoritarian parents (n=59) scored in the lower half on involvement and 
in the upper half on strictness. Indulgent parents (n=53) scored in the upper half on 
involvement and in the lower half on strictness. 
128 
Adolescent dietary behaviour 
Adolescent food intake was assessed using a 30-item food frequency questionnaire (Appendix 
4), based on the previously validated Youth/Adolescent Food Frequency Questionnaire (YAQ) 
229. Adolescents were asked how often they ate ten different fruits, twelve different vegetables, 
and eight different unhealthy snacks or types of unhealthy snacks (e.g. crisps, chocolate) in the 
past month. Responses to questions on the frequency of consumption of specific fruits, 
vegetables and snacks were summed to assess average total daily consumption. Breakfast 
consumption was assessed with a single-item asking adolescents how often they ate breakfast in 
the past seven days. 
Statistical analyses 
All analyses were conducted using SPSS statistical software version 16.0. Descriptive statistics 
were used to summarise the sociodemographic and dietary characteristics of the sample. 
Pearson's chi-square tests were used to examine gender and age group differences in parenting 
style and family structure variables. Independent t-tests were performed to examine gender and 
age group differences in mean fruit, vegetable and snack consumption per day and mean 
breakfast consumption per week. As there were some significant differences in behaviours by 
gender and age group, gender and age were entered as covariates in all further analyses. 
Two-way ANCOV As were performed to examme whether fruit consumption, vegetable 
consumption, unhealthy snack consumption, and breakfast consumption differed between the 
four parenting styles and between the family structure variables. For each analysis, the main 
effect of parenting style, the main effect of family structure, and the interaction between 
parenting style and family structure, are reported in the tables. Post hoc tests were used to detail 
specific differences between the four types of parenting style for each of the outcome variables. 
A significance level of 0.05 was applied for all analyses. 
Results 
Sample characteristics 
Most of the sample were white British (97%) and upper socio-economic position (67%). Over 
half of the sample were boys (57%) and were younger adolescents (52%). The mean age of the 
younger adolescents was 13.3 years and the mean age of the older adolescents was 15.6 years. 
Table 4.5 presents the distribution of parenting styles and family structure variables by gender 
and age group. A higher proportion of boys, compared to girls, had one or more sister (p<0.01). 
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A higher proportion of older adolescents, compared to younger adolescents, described their 
parents as neglectful and a higher proportion of younger adolescents, compared to older 
adolescents, described their parents as authoritative (p<O.OOI). 
Adolescent dietary behaviours 
Significant differences in dietary behaviours were found between genders (Table 4.6). Boys, 
reported eating more snacks per day and reported eating breakfast on more days per week, 
compared to girls (p<O.O 1). Dietary behaviours were also associated with age group. Older 
adolescents, reported eating more vegetables per day, compared to younger adolescents 
(p<O.OI). 
Relationship between parenting styles, family structure and adolescent dietary behaviours 
After controlling for gender and age of the adolescent, ANCOV A revealed no significant 
interactions between parenting style and family structure variables for any of the dietary 
behaviours assessed (Table 4.7). Significant main affects for family structure were only 
observed for breakfast consumption. Adolescents from dual-parent families (p<O.OI) and 
adolescents with no brothers (p<O.05) ate breakfast on more days per week than those from 
single-parent families and those with one or more brother respectively. 
Significant main effects for parenting style were observed for all dietary behaviours assessed 
except for vegetable consumption. For fruit consumption, across parental status (p<O.OOI), 
sibling status (p<O.OOI), brother status (p<O.OI) and sister status (p<O.OI) adolescents who 
described their parents as authoritative ate more fruit than those who described their parents as 
neglectful. In addition, across sibling (p<O.05), brother (p<O.05) and sister status (p<O.05) 
adolescents who described their parents as indulgent ate more fruit than those who described 
their parents as neglectful 
For unhealthy snack consumption, across parental status (p<O.05), sibling status (p<O.OI), 
brother status (p<O.OI) and sister status (p<O.OI) adolescents who described their parents as 
authoritative ate fewer unhealthy snacks than those who described their parents as neglectful. 
In addition, across sibling status (p<O.05), brother status (p<O.05) and sister status (p<O.05) 
adolescents who described their parents as authoritarian ate fewer unhealthy snacks than those 
who described their parents as neglectful. 
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For breakfast consumption, across parental status (p<O.OOl), sibling status (p<O.OOl), brother 
status (p<O.OOl) and sister status (p<O.OOI) adolescents who described their parents as 
authoritative ate breakfast on more days per week than those who described their parents as 
neglectful. In addition, across sibling status (p<O.05), brother status (p<O.05) and sister status 
(p<O.05) adolescents who described their parents as authoritative ate breakfast on more days per 
week than those who described their parents as indulgent. 
Discussion 
This study examined associations between parenting styles, family structure and adolescent 
dietary behaviours and the interaction of parenting styles and family structure variables with 
regard to adolescent dietary behaviours. Regardless of their family structure, adolescents who 
described their parents as authoritative had more favourable dietary behaviours than adolescents 
who described their parents as authoritarian, indulgent or neglectful. 
A higher proportion of younger adolescents, compared to older adolescents, described their 
parents as authoritative and a higher proportion of older adolescents, compared to younger 
adolescents described their parents as neglectful. Such findings support previous research 301 
and suggest that approaches to intervene with parents and their adolescents should be age 
specific because greater parental strictness and involvement is evident in earlier adolescence. 
Consistent with previous research, adolescent girls ate breakfast on fewer days per week 
compared to adolescent boys 210,237,238. This may be a chosen method of weight control for 
girls, and in some individuals is associated with body dissatisfaction, dieting, or disordered 
eating 210. In the present study, adolescent boys ate more unhealthy snacks per day compared to 
girls. Furthermore, older adolescents ate more vegetables per day compared to younger 
adolescents. In contrast, review level evidence has shown a negative association between age 
and fruit and vegetable consumption 129. Contrasting findings may reflect a difference in the 
methodologies employed to assess fruit and vegetable consumption. Differences in adolescent 
dietary behaviour suggest the importance of gaining an increased understanding of gender and 
age differences in specific dietary behaviours. Interventions aimed at promoting healthy dietary 
behaviours should target specific dietary behaviours by age and gender. 
Adolescents who described their parents as authoritative ate more fruit, ate fewer unhealthy 
snacks per day and ate breakfast on more days per week than adolescents who described their 
parents as neglectful. Findings of the present study support previous research showing that 
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adolescents raised in authoritative homes have higher fruit and vegetable consumption 161, 167 
than adolescents raised in different types of households. An authoritative parenting style has 
also been positively associated with physical activity levels in girls 302 and inversely associated 
with prevalence of overweight in children 303. The association between an authoritative 
parenting style and positive dietary behaviours among adolescents may explain some of the 
contradictory findings in the literature on the influence of food specific parenting practices, and 
in particular food rules, on adolescent dietary behaviours. General parenting style can be 
viewed as the emotional climate within which parenting practices occur. The emotional climate 
created by authoritative parents is one of high strictness and high involvement, responsiveness 
and warmth. It may be this combination of strictness, involvement and warmth in the 
interactions between parent and child that leads to positive dietary behaviours. Future research 
should assess the efficacy of strategies promoting the central attributes of an authoritative 
parenting style in an effort to support healthy dietary behaviours among young people. 
Drawing on tenets of self-determination theory, with the encouragement and creation of 
autonomy-supportive environments, could provide a useful starting point for parent education 
interventions 304. 
There were additional differences between parenting styles that differed by food type. 
Consistent with previous research, adolescents who described their parents as indulgent ate 
more fruit per day than those who described their parents as neglectful 161. Parental fruit 
consumption is positively associated with adolescent fruit consumption 197 (Chapter 2.1) and it 
may be that parents with attributes of an indulgent parenting style (warm and involved) are 
positive role models to their children without being strict about fruit consumption. On the other 
hand, adolescents who described their parents as authoritarian ate fewer unhealthy snacks per 
day than adolescents who described their parents as neglectful. Such findings support previous 
research where more food rules and more restrictiveness (attributes of an authoritarian parenting 
style) were related to less sweets, snacks and soft drinks 291,292. It may be the case that greater 
strictness is required to restrict unhealthy snack consumption, particularly when such snacks are 
likely to be highly available and reinforcing. However, long-term behaviour change may 
require a shift to more autonomy-driven behaviour of the adolescent. But this strategy has not 
been tested previously. For vegetable consumption, there were no significant main effects of 
parenting styles across any of the family structure variables. This could be related to how 
vegetables are available in households. It is expected that vegetable consumption is less 
regulated by the adolescent because servings will be provided by the parent as part of the meal. 
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For breakfast consumption, adolescents who described their parents as authoritative ate 
breakfast on more days per week that those who described their parents as indulgent. Indulgent 
parents are warm and involved but not strict and may be more inclined to let their child decide 
on whether or not they want to eat breakfast than those parents who are strict and involved. Our 
findings offer support to previous research suggesting that influences vary by food type 305, and 
reinforce the need for future research to be food specific. 
Consistent with findings from a recent systematic review, adolescents from dual-parent families 
ate breakfast on more days per week than those from single-parent families 297 (Chapter 2.2). 
Adolescents from single parent families may have more responsibilities (e.g. looking after 
younger siblings, housework, part-time jobs) and therefore less time to eat breakfast compared 
to adolescents where both parents are present. Also, single parents who are in employment may 
have less time to supervise their child eating breakfast, as well as less time to shop and prepare 
foods. Therefore breakfast foods may be less available in single parent households compared to 
dual-parent homes. Such findings should be taken into consideration when designing programs 
aimed at improving breakfast behaviours among adolescents. Also consistent with previous 
research, adolescents with no brothers ate breakfast on more days per week compared to those 
with one or more brother37 (Chapter 4.1). Such findings suggest the importance of gaining an 
increased understanding of the mechanisms underpinning associations between the presence of 
brothers and adolescent breakfast behaviours, as well as the mechanisms underpinning 
differences in breakfast behaviours of adolescents from single- and dual-parent families. 
There were no significant interactions between parenting styles and family structure with 
adolescent dietary behaviours. The general absence of such interactions suggests that the 
benefit of authoritative parenting and the detriment of neglectful parenting transcend family 
structure for adolescent dietary behaviours. Such findings support previous research where, 
regardless of their ethnicity, class, or parental marital status, adolescents with authoritative 
parents were more integrated at school, earned higher grades, were more self-reliant, reported 
less anxiety and depression, and were less likely to engage in delinquent behaviours, compared 
to those with neglectful parents 294,299,301. Findings suggest that the most significant differences 
between families of differing structures may be in the resources available to facilitate healthy 
eating, rather than in the specific constellations of attitudes, values and beliefs. 
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Strengths of the study include its high response rate, and the analyses of individual dietary 
behaviours. Also this study is innovative in that it examined differences in adolescent dietary 
behaviours according to parenting styles and multiple indicators of family structure. However, 
findings should be viewed in light of the following limitations. Several studies have identified 
overestimation of fruit and vegetable intake when using food frequency questionnaires 161, 239. 
Although the YAQ is probably the most suitable and well-tested 229,240 tool for assessing dietary 
intake among adolescents, there are problems inherent to assessing dietary intake with self-
reported measures. Given that the fruit and vegetable consumption levels reported by 
participants in this study are higher than the national averages for England 48, it may be that 
adolescents have over-reported because such behaviours are perceived as healthy and socially 
desirable 161. This study is also limited by its cross-sectional design and the generalisability of 
the results is limited because participants were predominantly white and of upper socio-
economic status and so does not represent the population at large. Future research should 
investigate the associations between parenting styles, family structure and adolescent dietary 
behaviour in a lower SES sample. This study used adolescent reported general parenting style 
whereas future research may benefit from using aggregated information obtained from both 
parents and adolescents. 
In summary, adolescents who described their parents as authoritative had more positive dietary 
behaviours than adolescents who described their parents as neglectful. The positive 
associations between authoritative parenting style and adolescent dietary behaviour transcend 
family structure. Future research should be food specific and assess the efficacy of strategies 
promoting the central attributes of an authoritative parenting style on the dietary behaviours of 
adolescents from a variety of family structures. 
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Table 4.5. Frequency of parenting styles and family structure variables according to gender and 
age group of adolescent. 
Gender(%) Age group (%) 
Boys Girls Younger Older 
n=186 n=142 adolescents adolescents 
n=170 n=158 
Parenting styles 
Indulgent 18.8 12.7 10.0 22.8 
Neglectful 30.7 23.9 20.0 36.1*** 
Authoritarian 15.6 21.1 20.6 15.2 
Authoritative 34.9 42.3 49.4 25.9*** 
Parental status 
Single parent 15.1 16.2 16.5 14.6 
Dual parent 84.9 83.8 83.5 85.4 
Sibling status 
None 33.3 27.5 29.4 32.3 
One or more 66.7 72.5 70.6 67.7 
Brothers 
None 36.6 35.9 34.1 38.6 
One or more 63.4 64.1 65.9 61.4 
Sisters 
None 36.0 50.0 40.6 43.7 
One or more 64.0 50.0** 59.4 56.3 
Younger adolescents: age range (12 - 15.5 years: mean age 13.3 years); Older adolescents: age 
range (14.6 -16.5 years: mean age 15.6 years). 
** P<O.Ol; *** P<O.OOl. Pearson's chi-square test of significance. 
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Table 4.6. Mean ± SD consumption per day of fruit, vegetables, unhealthy snacks and breakfast 
consumption per week among younger and older adolescent boys and girls. 
Boys Girls Younger Older 
(n = 186) (n = 142) adolescents adolescents 
(n = 170) (n = 158) 
Mean±SD Mean±SD Mean±SD Mean±SD 
Fruit consumption / 2.5 ± 1.7 2.5 ± 1.6 2.4 + 1.7 2.7 + 1.7 
day 
Vegetable 2.1 ± 2.1 2.2 ± 1.5 1.9 + 1.7 2.5 + 2.0** 
consumption / day 
Unhealthy snack 3.5 ± 3.5 2.5 ±2.5** 2.9 + 3.1 3.2 + 3.4 
consumption / day 
Breakfast 5.4 ± 2.4 4.5 ±2.7** 5.2 + 2.5 4.7+2.6 
consumption / week 
** P<O.Ol: significant differences between boys and girls and between younger and older 
adolescents 
Independent sample t-test 
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Table 4.7. Differences in adolescent dietary behaviours between the four parenting styles and family structure variables 
Authoritative Authoritarian Neglectful Indulgent Main effect: Main effect: Interactio Post hoc tests: 
(Av) (At) (Ng) (In) parenting family n effect Bonferroni 
(n=125) (n=59) (n=91) (n=53) style structure (Fvalue) contrasts 
(Fvalue) (Fvalue) 
Fruit consumption (portions / day) 
Parental status 
Single-parents 2.98 ± 1.07 2.61 ±2.03 1.39 ± 1.21 2.45 ± 1.66 
Dual parents 2.86 ± 1.84 2.33 ± 1.56 2.06 ± 1.54 2.73 ± 1.67 5.40*** 0.003 2.41 Av>Ng*** 
Sibling status 
No siblings 3.06 + 2.01 1.58 + 1.45 1.84 + 1.10 2.81 + 1.83 
One or more siblings 2.60 + 1.64 2.77 + 1.67 2.12 + 1.66 2.86 + 1.60 5.87*** 1.67 2.49 Av>Ng*** 
In>Ng* 
Brother status 
No brothers 2.96± 1.92 2.67 ± 1.39 1.82 ± 1.13 2.68 ± 1.82 
One or more brother 2.79 ± 1.67 2.75 ± 1.68 2.00 ± 1.71 2.71 ± 1.59 5.44*** 2.46 2.12 Av>Ng** 
In>Ng* 
Sister status 
No sisters 2.53 ± 1.77 2.46 ± 1.83 1.98 ± 1.59 2.99 ± 1.68 
One or more sister 3.16 ± 1.73 2.54 ± 1.62 1.88 ± 1.47 2.49 ± 1.66 4.23** 0.42 1.69 Av>Ng** 
In>Ng* 
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Vegetable consumption (portions I day) 
Parental status 
Single-parents 2.04 ± 1.14 2.09 ± 1.35 1.21 ± 1.07 2.34 ± 1.52 
Dual parents 2.51 ± 1.94 1.88 ± 1.64 1.94 ± 1.89 2.48 ± 2.21 1.35 0.85 0.61 
Sibling status 
No siblings 2.15 + 1.72 1.73 + 1.62 2.34 + 2.08 3.22 + 2.79 
One or more siblings 2.39 + 1.93 1.95 + 1.58 1.71 + 1.59 2.28 + 1.71 2.31 1.68 1.87 
Brother status 
No brothers 2.29 ± 1.77 1.78 ± 1.55 2.11 ±2.06 2.88 ±2.71 
One or more brother 2.55 ± 1.94 1.99 ± 1.59 1.62± 1.56 2.18 ± 1.73 2.92 0.67 2.40 
Sister status 
No sisters 2.68 ±2.06 1.69 ± 1.08 1.87 ± 1.77 2.00 ± 1.63 
One or more sister 2.25 ± 1.66 2.09 ± 1.85 1.73 ± 1.79 2.83 ±2.44 2.79 0.69 1.68 
Unhealthy snack consumption I day 
Parental status 
Single-parents 1.91 ± 1.24 2.45 ± 1.81 3.58 ± 4.40 1.86 ± 1.70 
Dual parents 2.59 ± 2.24 2.64 ± 2.38 4.23 ± 4.56 3.04 ±3.07 3.21 * 2.21 0.48 Av<Ng* 
Sibling status 
No siblings 2.34 + 1.91 2.28 + 1.53 3.71 + 3.02 3.33 + 3.51 
One or more siblings 2.53 + 2.24 2.66 + 2.45 4.34+ 5.07 2.78 + 2.77 3.91 ** 0.30 0.36 Av<Ng** 
At<Ng* 
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Brother status 
No brothers 2.52±2.39 2.53 ± 1.56 3.98 ± 4.65 3.33 ± 3.48 
One or more brother 2.47 ± 1.99 2.85 ±2.47 4.19 ± 4.46 2.65 ±2.73 4.58** 0.01 0.51 Av<Ng** 
At<Ng* 
Sister status 
No sisters 2.76 ±2.45 2.30 ± 2.41 3.84± 5.13 2.10 ± 1.79 
One or more sister 2.28 ± 1.82 2.88 ± 2.14 4.26±4.18 3.41 ± 3.63 4.24** 0.82 1.27 Av<Ng** 
At<Ng* 
Breakfast consumption (days I week) 
Parental status 
Single-parents 4.98±2.59 3.85 ±3.06 2.27 ±2.82 4.87 ± 3.32 
Dual-parents 5.82± 1.91 5.25 ±2.54 4.66±2.72 4.93 ±2.50 6.87*** 8.09** 1.26 Av>Ng*** 
Dual>Single* * 
Sibling status 
No siblings 6.15 + 1.68 5.80 + 2.24 4.51 + 3.07 4.83 + 2.23 
One or more siblings 5.58 + 2.11 4.65 +2.77 3.95 + 2.85 4.63 + 2.70 6.23*** 3.23 0.19 Av>Ng*** 
Av>In* 
Brother status 
No brothers 5.97 ± 1.84 5.61 ±2.29 4.58 ±2.91 4.88±2.22 
One or more brother 5.57 ±2.09 4.78±2.79 3.85 ±2.92 4.56±2.71 6.34*** 3.75* 0.21 Av>Ng*** 
Av>In* 
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~-----------------------------------------------
Sister status 
No sisters 
One or more sister 
5.52± 2.13 
5.85 ± 1.89 
5.18 ± 2.44 4.33 ± 2.81 4.23 ± 2.85 
4.91 ±2.85 4.08 ± 2.99 4.99 ± 2.25 
ANCOV A: Analyses adjusted for gender and age of adolescent in the study. 
* P < 0.05; ** P < 0.01; *** P < 0.001. 
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6.07*** 0.004 0.66 
No brother>has 
brothers * 
Av>Ng*** 
Av>In* 
.5 
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CHAPTERS 
5 A PILOT FAMILY-BASED INTERVENTION 
This chapter evaluates the feasibility and effectiveness of a pilot theory- and family-based 
newsletter intervention to increase fruit and vegetable consumption among adolescents. The 
design of this intervention was infonned by findings from the previous chapters of this thesis 
along with a strong theoretical framework. Findings from this chapter have been accepted for 
publication in Public Health Nutrition (pearson, Atkin, Biddle & Gorely, in press). 
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5.1 
CHAPTERS 
A PILOT FAMILY-BASED INTERVENTION 
TO INCREASE ADOLESCENT FRUIT AND VEGETABLE 
CONSUMPTION 
Introduction 
Low fruit and vegetable intake is among the top ten preventable risk factors contributing to 
mortality 55. Eating fruits and vegetables as part of a daily diet could help prevent 
cardiovascular disease 55 and protect against cancer at almost every site 56. Although most of 
the research on such associations has focused on adults, there is increasing evidence that fruit 
and vegetable intake in young people is associated with immediate health benefits 61, 306, 
including lower body mass index (BMI) 60, and reduced risk of cancer in adulthood 64. Despite 
this, many young people eat fewer fruit and vegetables than is recommended for health 48, 123 
and consumption declines throughout childhood and adolescence 129. Furthermore, fruit and 
vegetable consumption habits adopted in adolescence may track into adulthood 66, 119. Given 
such evidence, the development, implementation and evaluation of interventions to increase 
fruit and vegetable consumption among adolescents are imperative. 
The influence of the family on adolescent fruit and vegetable consumption is well documented 
129,197. Parents create environments which support or hinder the development and maintenance 
of healthy eating behaviours among adolescents. The significant influence of the relationship 
between the parent and adolescent, including modelling of health behaviours, choosing, 
preparing and making foods available, encouraging and reinforcing healthy eating patterns, and 
knowledge (education) about healthful foods, suggests that parents and the home environment 
must be significantly involved in interventions promoting healthy eating behaviours 197, 307 
(Chapter 2.1). However, the best method for involving families in promoting change in 
adolescent's fruit and vegetable consumption is unclear 308. 
Interventions to increase adolescent fruit and vegetable consumption have been predominantly 
classroom- and school-based programs with limited effectiveness and have often targeted a 
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range of healthy eating behaviours rather than focusing specifically on increasing fruit and 
vegetable consumption 117. A recent review 117 found that only one of the four identified 
interventions in secondary schools showed a greater increase in fruit and vegetable consumption 
for the intervention group compared with the control group, and this result was only significant 
for girls 309. Three of the interventions included a parental component, however, the typical 
level of direct parental involvement was nominal and the relative importance of parental 
involvement is difficult to evaluate. While the school is an important environment for nutrition 
intervention, about two-thirds of the foods young people consume are from home Ill. 
Occasional messages about healthy food choices coming from school to home as part of school-
based interventions are unlikely to change the family food environment 310. Furthermore, 
school-based healthy eating programs including a parent component have shown low 
participation rates by parents if programs are not directly linked to the school curriculum 311-313. 
Thus, intervening directly at the family environmental level may be a more efficacious method 
for promoting fruit and vegetable consumption among adolescents. 
Recent family-based interventions have been successful at increasing pedometer steps and 
cereal consumption 314, as well as being successful in increasing child and parent mediating 
variables associated with fruit and vegetable consumption 315. Low burden, cost-effective 
interventions that can be widely administered, such as the provision of effective fruit and 
vegetable educational and promotional materials for both parents and adolescents within the 
family environment, could make a particularly important contribution. Therefore, the purpose 
of this study was to evaluate whether a short-term home-based newsletter intervention 
promoting increased fruit and vegetable consumption, aimed at both parents and adolescents, 
was feasible and whether it could positively effect adolescent fruit and vegetable consumption, 
and psychosocial variables associated with adolescent fruit and vegetable consumption, over 
time. 
Methods 
Recruitment 
Parents of adolescents aged 12-14 years were recruited through newspaper and website 
advertisements, posters in work places, and letters through schools and activity clubs/societies 
(see Appendix 5) in the East Midlands region of the UK between September and December 
2008. Parents who were interested in taking part in the study contacted the researchers for 
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further information before consenting to participate and providing their contact details to the 
researchers. Parents and adolescents were told during initial contact that the study involved 
randomization to either an intervention group or a delayed intervention (control) group. 
Entrance criteria included having at least one 12-14 year old child living at home with the 
parent, and both parent and adolescent being willing to receive and complete all study materials 
through postal mail correspondence. The study was approved by the Ethical Advisory 
Committee of Loughborough University. 
Participants and design 
Other than recruitment, this study was conducted solely through mail correspondence, at no 
financial costs to participating families. Fifty-one families (parent-adolescent pairs) subscribed 
to take part in the study and were mailed baseline questionnaire packs throughout October-
December 2008. These contained separate questionnaires for parents and adolescents. All 
parents provided informed consent (Appendix 6) and all adolescents provided assent at the time 
of baseline assessment. Forty-nine families (96% response rate) returned baseline 
questionnaires and were randomly assigned to receive the delayed intervention (control group) 
or to receive the fruit and vegetable newsletter packs (intervention group). Families randomized 
to the intervention group were mailed two fruit and vegetable newsletter packs over a one-
month period. Packs contained separate materials for parents and adolescents. The control 
group did not receive intervention materials until the end of the study. 
All participating families were mailed questionnaire packs (identical to baseline apart from 
demographic questions) immediately post-intervention (two weeks after the intervention group 
received their second fruit and vegetable newsletter packs or 6-weeks after completing baseline 
questionnaires). To assess longer-term effects of the intervention, follow-up data collection was 
completed 6-weeks post-intervention (or 12-weeks after completing baseline questionnaires) 
(see Appendix 7). At baseline, post-intervention, and follow-up, parents were provided with 
pre-paid envelopes to return completed questionnaires. 
Intervention 
Overview 
This pilot home delivered, family-based intervention was entitled 'Choosing 5 Fruit and Veg 
Every Day' and contained three main components addressing environmental, personal and 
behavioural factors derived from behavioural-choice and social-cognitive theories of individual 
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change. Behavioural-choice theory draws on principles of behavioural economics 316 where the 
choice to eat certain foods may be determined by the interaction of environmental factors 
(accessibility and availability of the foods) and the individual (e.g., habits, preferences, 
reinforcing value of foods). Research in behavioral-choice theory has shown that choice of 
healthy foods, like fruits and vegetables, can be enhanced by decreasing access to unhealthy 
foods and improving access to healthier foods 317. The implication is that by allowing children 
choice over alternative foods (e.g. fruit and vegetables) when unhealthy foods are unavailable, 
their perceived sense of control over eating fruit and vegetables is increased, and this can 
reinforce fruit and vegetable consumption. Parents in the intervention group were encouraged 
to make fruit and vegetables readily available and accessible for their children, and to provide 
fruit and vegetable alternatives to energy-dense snacks such as chocolates, biscuits and crisps. 
Adolescents in the intervention group were encouraged to try new fruits and vegetables instead 
of energy-dense snacks as well as trying recipes that included fruit and vegetables. 
Social-cognitive theory 318 explains human behaviour in terms of a triadic, dynamic and 
reciprocal relationship in which personal factors, behaviour and environmental influences 
interact 319. Social-cognitive theory constructs addressed in this intervention included outcome 
expectancies, self-regulation (monitoring), to learn by observing others (parental fruit and 
vegetable consumption/modelling), self-efficacy (to have confidence in performing a behaviour 
by overcoming barriers), behavioural factors such as behavioural capability (food and nutrition 
knowledge and skills), and environmental factors including the availability and accessibility of 
fruits and vegetables. A distinct aspect of the 'Choosing 5 Fruit and Veg Every Day' 
programme was that parent and child behaviours would be targeted reciprocally. This approach 
was designed to enhance the efficacy of the intervention, given that parental intake of fruit and 
vegetable consumption and home availability of fruit and vegetables are significant predictors 
of child fruit and vegetable consumption 197. Also using such an approach incorporates the 
whole family, encouraging parents and children to make 'lifestyle' changes. 
Newsletter intervention 
Two sets of adolescent newsletter packs and two sets of parent newsletter packs were developed 
for this study (Appendix 8). All newsletters were written by the primary researcher, using 
different formats, graphics and writing style for the adolescent and parent newsletters 
respectively. Adolescent newsletters were designed to: (1) target normative beliefs by 
highlighting others' fruit and vegetable consumption and approval of fruit and vegetable 
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consumption (e.g. quotes about the importance of eating fruit and vegetables by high profile 
celebrities and sports stars) (2) target health and nutritional knowledge (e.g. 'did you know .. '), 
(3) increase preferences for fruits and vegetables and overcoming barriers to eating fruits and 
vegetables by providing alternate ways of preparing, cooking, serving and eating fruits and 
vegetables, (4) improve behavioural skills and healthy eating (e.g. the newsletters listed 
different types of fruits and vegetables and methods for creating snacks, meals, drinks and 
deserts). In addition to the newsletters, adolescents received quizzes about fruit and vegetables, 
and recipes for using fruits and vegetables for snacks and meals. 
Parent newsletters were designed to: (1) target health and nutrition knowledge (e.g. the health 
benefits of eating '5 a day', what counts towards your '5 a day' ... ), (2) target parent's fruit and 
vegetable consumption (e.g. highlighting the importance of being a healthy role model to their 
child), (3) target home availability and accessibility of fruit and vegetables (e.g. providing 
examples to parents of how to make fruit and vegetables available and accessible). In addition 
to newsletters, parents were provided with a list of websites that provided further information 
about fruit and vegetables and all of the topics covered in the newsletters. Parents also received 
leaflets including top tips and recipe ideas for using fruit and vegetables. The top tips section 
included quotes from other parents on how to incorporate fruit and vegetables into meals, as 
well as tips on how to store fruit and vegetables and limit waste. Fruit and vegetable portion 
guides were provided to parents and adolescents. These guides listed all fruits and vegetables 
common to the United Kingdom and gave the quantity for 'one portion' (e.g. garden peas 
(canned/fresh/frozen): 1 portion = 3 heaped tablespoons). Monitoring charts and pencils were 
included in adolescent and parent newsletter packs. Charts encouraged adolescents and parents 
to log the amount and types of fruit and vegetables they had eaten and to 'reach for 5 fruit and 
vegetables' every day. Parents were encouraged to put monitoring charts up in a place where 
they could be easily seen and used (e.g. on the fridge). Parents were asked to encourage their 
child to read the intervention newsletters and make use of the intervention materials. 
Measurement 
Identical measures for parents and adolescents, were administered at baseline, post-intervention 
and follow-up. 
Adolescent measures 
Adolescent's gender and date of birth were collected at baseline only. 
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Primary outcome measure: adolescent fruit and vegetable consumption 
Adolescent fruit and vegetable consumption was assessed using a 27-item food frequency 
questionnaire (FFQ), based on the previously validated Youth/Adolescent Food Frequency 
questionnaire (YAQ) 229. Adolescents were asked how often they ate thirteen different fruits 
and fourteen different vegetables in the past month. A five-point response scale was provided 
for each fruit and vegetable item; responses were recoded (scores presented in parentheses) and 
summed to compute total frequency of fruit and vegetable consumption/day, respectively: 1 or 
more a day (1); 2-6 a week (0.57); 1 a week (0.14); 1-3 a month (0.06); neverlless than once a 
month (0). 
Other measures 
Barriers to eating fruits and vegetables were assessed by eight items (Cronbach's a=0.61) based 
on a previously validated questionnaire from the Pro Children project 320, for example, 'when 
you do not eat fruit and vegetables is it because your hands get messy?'. Responses were 
measured using a five-point scale ranging from (1) No, never to (5) Yes, most of the time. 
Habits were assessed using the 12-item Self-Report Habit Index (SRHI) 321 (Cronbach's 
a=0.92), for example, 'eating fruit and vegetables is something I do without having to 
remember'. Responses were measured using a 5-point scale ranging from (1) Strongly disagree 
to (5) Strongly agree. 
Preferences for fruit were assessed with a single item question and list of 13 different fruits 
(Cronbach's a=0.88): 'Which of the following fruits do you like or dislike?' (13 fruits provided) 
Preferences for vegetables were assessed with a single item question and a list of 13 different 
vegetables (Cronbach's a =0.78): 'Which of the following vegetables do you like or dislike?' 
(13 vegetables provided). Responses were measured using a 5-point scale ranging from (1) 
Really don't like to (5) Like a lot. 
Parent measures 
Information on age, ethnicity, marital status, education level and occupation of the main income 
earner in the household were assessed at baseline only. Parents provided researchers with their 
postcodes for study correspondence. Socio-economic position was determined using the Index 
of Multiple Deprivation (IMD), a measure of compound social and material deprivation, 
calculated from a variety of data including income, employment, health, education, and 
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housing. It is based on the postcode of the participants home, and thus represents an area level 
approximation of socio-economic status. 
Fruit and vegetable consumption was assessed with a single-item for fruit and vegetables, 
respectively, adapted from the '5-a-Day Power Plus Program' parent survey 322. For example, 
'thinking back over the past week, how many portions of fruit did you usually eat on a typical 
day?' . Responses were measured using an 8-point scale ranging from (1) no fruit to (8) 5 or 
more portions. 
Knowledge of fruit and vegetable recommendations was assessed using a single open-ended 
question: 'how much fruit and vegetables do you think you and your child should eat each day 
to have a healthy diet?'. 
Encouragement was assessed using four items (Cronbach's a=O.70), for example, 'how often 
do you encourage your child to eat fruits?' Responses were measured using a 5-point scale 
ranging from (1) Never to (5) Always. 
Availability of fruits and vegetables in the home was assessed with four items (Cronbach's 
a=O.75), for example, 'how often are different kinds of fruits available in your home?'. 
Responses were measured using a 5-point scale ranging from (1) Never to (5) Always. 
Accessibility of fruits and vegetables in the home was assessed by six items (Cronbach's 
a=O.65) based on a previously validated questionnaire used in the 'Gimme 5' dietary 
intervention 157, for example, 'In the past week, were there any vegetables on the kitchen 
counters or somewhere in the open that you could see?'. Responses were measured using a 5-
point scale ranging from (1) No, never to (5) Yes, always. 
Process evaluation 
Given that this study was a pilot, process evaluation was as important as the assessment of 
outcome measures. Process evaluation questions were included in the follow-up questionnaire 
packs for both parents and adolescents in the intervention group, guided by previous process 
evaluations of public health interventions 323, 324. The process evaluation assessed reach 
(amount of intervention that was received by participants), dose (the use of intervention 
materials by participating parents and adolescents), acceptability (perceptions of intervention 
materials, delivery, benefits of materials etc.), and fidelity (quality of the intervention that was 
delivered, e.g. did parents encourage their child to read the newsletters and use the monitoring 
charts). Parents and adolescents were also asked whether, after reading the newsletters and 
additional materials, they felt that they could make changes (e.g. to their fruit and vegetable 
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consumption, to the home environment to support fruit and vegetable consumption) and 
whether they had learned new information as a result of the intervention. 
Statistical analyses 
All analyses were conducted using SPSS statistical software version 16.0. Forty-nine families 
provided full data at baseline (25 intervention and 24 control families), forty-four families 
provided full data at post-intervention (23 intervention and 21 control families), and thirty-nine 
families provided data at follow-up (19 intervention and 20 control families). Analyses were 
conducted under the intent-to-treat assumption by replacing missing values at follow-up with 
the most recent available data from either the post-intervention and/or baseline assessments. 
Pearson's chi-square tests were used to examine baseline differences between the intervention 
and control group in sociodemographic characteristics. Independent t-tests were performed to 
examine baseline differences between the intervention and control group in frequency of fruit 
and vegetable consumption for adolescents and parents. 
Repeated measures ANOV A was used to detect any univariate differences in adolescent fruit 
and vegetable consumption, barriers, habits, and preferences, between groups (intervention, 
control), time (baseline, post-intervention, follow-up) and group-by-time (2 x 3). The same 
analyses were conducted for all parent outcome measures. For each analysis, the main effect 
for group, the main effect for time and the interaction between group and time, are reported in 
the tables. Bonferroni contrast analyses were used to detail specific differences between 
groups, time and at which time point the intervention had any effects. Where significant 
interactions were detected, the time and group values were plotted according to the outcome 
variable to illustrate the interaction. 
To allow comparisons of effect sizes across different measures and studies, partial eta2 (112) 
effect sizes were calculated for differences in time, group and time-by-group. Partial eta2 values 
of 0.01, 0.06 and 0.14 325 were applied to determine small, moderate and large effects, 
respectively, and are reported in Tables 5.2 and 5.3. Alpha levels were set at .05 for all 
analyses. 
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Results 
Sample characteristics 
The study sample consisted of 49 parent-adolescent pairs. Most of the parents in the study were 
mothers (73%), were married (88%), had high education levels (78%), had managerial or 
professional occupations (55%), were of White ethnic background (88%) and were of high 
socio-economic status (62%). Adolescents were 57% boys with a mean age of 12.5 years. 
Table 5.1 presents baseline characteristics of the intervention and control group samples. No 
differences were found between groups on sociodemographic characteristics, behavioural or 
psychosocial outcomes at baseline, indicating that randomisation was successful. 
Intervention effects for adolescents 
Frequency of consumption of fruit and vegetables 
A significant time-by-group interaction was observed for fruit consumption, with a large effect 
size (112=0.25) (Table 5.2). At post-intervention and at follow-up, adolescents in the 
intervention group reported eating significantly more fruit than adolescents in the control group 
(p<O.OI), with a greater difference between groups at follow-up. 
A significant time-by-group interaction was observed for vegetable consumption, with a 
medium effect size (112=0.08). At follow-up, adolescents in the intervention group ate 
significantly more vegetables than adolescents in the control group (p<0.05), with a greater 
difference between groups at follow-up. 
Other measures 
There was no significant time-by-group interaction for fruit and vegetable habits (Table 5.2). 
However, a significant increase was observed over the three time points (p<0.05). Habits 
significantly improved from baseline to post-intervention and from baseline to follow-up. 
There was a significant time-by-group interaction for preferences for vegetables, with a large 
effect size (112=0.20). At post-intervention and at follow-up, adolescents in the intervention 
group had significantly higher preferences for vegetables than those in the control group 
(p<O.OI). 
Time, group and time-by-group differences in barriers to eating fruit and vegetables and 
preferences for fruit were nonsignificant. 
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Intervention effects for parents 
Frequency of consumption of fruit and vegetables 
There was a significant time-by-group interaction for fruit consumption, with a large effect size 
(112=0.28) (Table 5.3). At post-intervention and at follow-up, parents in the intervention group 
reported eating significantly more fruit than parents in the control group (p<0.00 1), with a 
greater difference between groups at follow-up. 
There was a significant time-by-group interaction for parent vegetable consumption, with a 
large effect size (112=0.19). At post-intervention and at follow-up parents in the intervention 
group reported eating significantly more vegetables than parents in the control group (p<0.01), 
with a greater difference between groups at follow-up. 
Other measures 
No significant time-by-group interaction was observed for parental knowledge of the fruit and 
vegetable recommendations (Table 5.3). However, a significant increase was observed in 
knowledge over the three time points (p<0.0 1). 
No significant time-by group interaction was observed for parental encouragement and home 
availability of fruits and vegetables. However, a significant increase was observed in parental 
. encouragement (p<0.0 1) and home availability of fruits and vegetables (p<0.05) over the three 
time points. Encouragement and home availability significantly improved from baseline to 
post-intervention and from baseline to follow-up. 
There was a significant time-by-group interaction for home accessibility of fruits and 
vegetables, with a large effect size (112=0.32) (Table 5.3). At post-intervention and at follow-up 
parents in the intervention group reported higher home accessibility of fruits and vegetables 
compared to the control group (p<0.001). 
Intervention implementation 
Feedback from adolescents and parents regarding the newsletter packs, intervention delivery 
and overall satisfaction with the program was positive. The majority of parents (95%) reported 
receiving both newsletter packs, found the newsletters (82%), the recipes and portion guides 
(80%), and the top-tips useful (75%). After reading the newsletters, 75% of parents felt that 
increasing their child's fruit and vegetable intake could be achieved, 80% felt that increasing 
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their own fruit and vegetable intake could be achieved, 85% felt that they could make changes 
to encourage their child to eat more fruit and vegetables, 80% felt that they could make changes 
at home to facilitate their child's fruit and vegetable and 60% felt that they knew more about the 
importance of a diet rich in fruits and vegetables. 93% of parents were happy with the methods 
employed to contact them and to deliver the intervention. 75% of parents encouraged their 
child to read and make use of the materials they were sent. 
Parents felt that the intervention materials were 'very useful and made me think about how 
important fruit and vegetables are for parents and children'; 'a good means of focusing attention 
on healthy eating'; 'good, interesting but quite basic, more detail would have been welcome'; 
'basic but really makes you think about fruit and vegetables for the family'. The monitoring 
charts were very well received: 'we used them as a family to have competitions to see who ate 
the most fruit and vegetables, we could have done with some more charts'; 'the charts were 
very useful for my son to see how much fruit and vegetables he was eating compared to the 
recommendation of five a day' . 
The majority of adolescents (95%) received and opened both of their newsletter packs. Most 
adolescents liked and read/used the newsletters (64%), recipes (79%), quizzes (84%) and 
monitoring charts (74%). After reading the newsletters and other materials, 68% of adolescents 
felt that they could start to eat more fruit and vegetables and that they knew more about fruit 
and vegetables. 74% felt that they could try new fruits and vegetables and that they could try 
making their own snacks and meals using fruits and vegetables. Most adolescents (79%) were 
pleased to have materials sent to them that 'were just for them' and not for the whole family to 
read together. 
Adolescents felt that the intervention materials 'were colourful and had lots of good information 
on fruits 1 hadn't tried but 1 now like'; 'made me think about how good fruit and vegetables are 
for me'; 'were colourful and made me want to try new fruit and vegetables'; 'using the chart 
helped me to get to 5 because 1 could see what 1 had eaten in a day'; 'I liked the chart, it was on 
the fridge and we used it all the time' . 
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Discussion 
The purpose of this study was to evaluate the feasibility and efficacy of a short-term, home-
based newsletter intervention to increase adolescent fruit and vegetable consumption. The 
intervention was successfully implemented and produced significant increases in adolescent and 
parent fruit and vegetable consumption. To our knowledge, this is one of the first family-based 
studies to demonstrate that a theory-based program, delivered entirely by mail to participants' 
homes, could positively influence adolescent and parent fruit and vegetable consumption. 
Despite the intervention being a pilot with a small sample, which limited statistical power, and 
the relatively short duration of the program, significant effects for behavioural and psychosocial 
outcomes suggest that this type of intervention has good potential for the promotion of healthy 
eating behaviours among adolescents. 
The current study achieved significant changes in both adolescent and parent fruit and vegetable 
consumption over time. Intervention effect sizes for changes in adolescent and parent fruit and 
vegetable consumption were moderate-to-Iarge. Given that parental fruit and vegetable intake 
is a significant predictor of adolescent fruit and vegetable intake 197, it may be that parents who 
alter their fruit and vegetable intake are likely to be better role models and may modify the 
home environment to make fruit and vegetable consumption more available and accessible for 
their children. The newsletters contained sections encouraging parents to be role models to 
their children and the process evaluation indicated that the intervention materials made parents 
think about the importance of fruit and vegetable consumption for themselves and for their 
children. A recent school-based intervention, with a home component, targeted home 
availability of fruits and vegetables, by providing families with three newsletters a year, which 
included tips for making fruit and vegetables more available in the home. No intervention 
effects were found from the home component 310. Targeting parents to change their own 
behaviour may be an effective way of increasing both adolescent and parent fruit and vegetable 
consumption. 
In both adolescents and parents in the intervention group, fruit and vegetable consumption 
increased from baseline to post-intervention, with further increases (or a sustained increase for 
parent vegetable consumption) seen at follow-up. A previous newsletter intervention promoting 
fruit and vegetable consumption in adults, lasting four months, showed significant increases in 
fruit and vegetable consumption at six-month follow-up, with no differences between groups 
that had received tailored or non-tailored newsletters 326. Given that positive effects were seen 
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in the present short pilot intervention study, with non-tailored newsletters, it is possible that the 
intervention effect might be sustained for substantially longer if the intervention period was 
extended, and additional newsletter packs and materials were provided to families. Future 
research is needed to examine the composition and timing of newsletter packs to maximise 
long-term intervention effects. 
Significant effects were also found for several of the psychosocial variables assessed as 
potential mediators of change in fruit and vegetable consumption. Significant group differences 
were found for adolescent knowledge of the fruit and vegetable recommendations. Adolescents 
in the intervention group reported thinking that they should eat approximately five portions of 
fruit and vegetables per day, whereas the control group reported thinking they should eat more 
than six portions a day. Previous research with youth has shown a link between having good 
nutritional knowledge and consuming fruit and vegetables 129. Perceiving that the 
recommendations are higher than the recommended five portions per day may appear 
unreachable to some young people. Adolescents in the intervention group received information 
on the fruit and vegetable recommendations, as well as tips on how to achieve five-a-day. 
Given the association between self-efficacy and fruit and vegetable consumption in young 
people 129, messages highlighting the recommendations, with tips on how to achieve these, are 
useful tools for encouraging young people to eat more fruit and vegetables. 
Preferences for vegetables increased significantly over time with a greater increase among 
adolescents in the intervention group. Preferences in adolescents have most often been 
examined as taste preferences for fruits and vegetables as a composite and have been positively 
associated with consumption llO. In the present study we examined fruit and vegetable 
preferences separately and found a change in preferences for vegetables only. Fruit preferences 
were higher than those for vegetables at baseline, thus there may have been limited scope for 
increasing them further, and may reflect the difference in how and when fruit and vegetables are 
eaten. Fruit is something that can be picked up and eaten at anytime as a snack with little 
preparation needed, while vegetables are something that are usually provided by the parents at 
mealtimes and require preparation. Adolescents were provided with recipes and tip sheets on 
trying new fruits and vegetables, as well as encouraging adolescents to ask their parents for a 
variety of fruit and vegetables while food shopping. Increases in preferences for vegetables 
may reflect an increase in parent provision of vegetables at home as snacks and at mealtimes. 
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Parent knowledge of the fruit and vegetable recommendations increased over time in both the 
intervention and control group. Parental encouragement for child fruit and vegetables and home 
availability of fruit and vegetables increased over time, with a trend for a greater increase in the 
intervention group, compared to the control group. Accessibility of fruit and vegetables at 
home increased significantly in the intervention group over time, compared to the control group. 
These factors have been previously associated with adolescent fruit and vegetable consumption 
129,197. Future research should examine the mediating effects of such psychosocial variables on 
change in adolescent and parent fruit and vegetable consumption. 
Process evaluation indicated that, in the main, intervention materials were delivered as planned 
and the majority of parents and adolescents reported that the methods used to deliver the 
intervention were acceptable. Process evaluation also indicated high dose and fidelity of the 
intervention. Home-delivered, leaflet based interventions have demonstrated effectiveness for 
modifying feeding practices in mothers of pre-school children 327 and in increasing fruit and 
vegetable intake in adults 326. The provision of materials that promotes thoughts on the 
importance of fruit and vegetable consumption, as well as simple ways to achieve the 
recommendations for fruit and vegetables, appears to be an effective intervention strategy for 
parents and adolescents. Both parents and children appeared to particularly like, and make use 
of, the monitoring charts that were provided. Self-monitoring is the systematic observation and 
recording of target behaviours and previous research has identified this technique as the 
cornerstone of behavioural treatment 328,329. Future research should examine the effect of self-
monitoring of fruit and vegetable consumption on change in fruit and vegetable consumption. 
The results of the present study are encouraging, but there are a number of shortcomings that 
could usefully be addressed in future research. The sample was predominantly white and of 
high socioeconomic status, the majority had high education levels and held managerial or 
professional occupations. Such families may have more stable eating patterns, creating better 
settings for modelling and other environmental changes that may mediate the effects of the 
program, as well as more time to devote to reading and using intervention materials 312. It is not 
possible therefore to state whether the results would have been similar in a more ethnically and 
socio-economically diverse sample. 
Several studies have identified overestimation of fruit and vegetable intake when using food 
frequency questionnaires 161, 239. Although the YAQ is probably the most suitable and well-
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tested 229, 240 tool for assessing dietary intake among adolescents, there are problems assessing 
dietary intake with self-reported measures. Given that the fruit and vegetable consumption 
levels reported by participants in this study are higher than those reported by the same aged 
adolescents and adults in the Health Survey for England 48, our findings may be reflective of our 
high SES sample (since there are national differences in fruit and vegetable consumption 
according to SES 246) or an overestimation because fruit and vegetable consumption is 
perceived as healthy and socially desirable. However, the aim of this study was to examine 
change in fruit and vegetable consumption over time, rather than absolute values. This study 
had a control group, and there were no significant differences in fruit and vegetable 
consumption between groups at baseline, thus we may expect over-estimation to be similar for 
both groups at each time-point. However the intervention may have led to a higher level of 
social desirability in the intervention group than in the control group. 
Other potential limitations include the short duration of the intervention programme and the 
small sample size. Strengths of the study include a delivery channel that minimised participant 
burden, targeting of parents and adolescents together, a high program dose and acceptability, 
and a thorough process evaluation. 
The present pilot, family-based intervention was successfully implemented and produced 
significant increases in adolescent and parent fruit and vegetable consumption. Family-based, 
newsletter interventions promoting fruit and vegetable consumption to adolescents appear to be 
feasible and effective in increasing fruit and vegetable consumption. Future research is needed 
to examine the feasibility, efficacy and dose of such an intervention with a larger and more 
diverse sample. 
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Table 5.1. Baseline characteristics of pilot study sample 
Intervention Control 
(n=25) (n=24) 
Adolescent characteristics 
Age, yrs (SD) 12.6 (0.95) 12.3 (0.74) 
Gender (% boys) 56 58 
Parent characteristics 
Age*, yrs (SD) 44.4 (5.32) 43.9 (3.60) 
Gender* (% male/fathers) 29 25 
Marital status (% dual-parents) 92 84 
Socio-economic status (%) 
Low 16 4 
Medium 28 29 
High 56 67 
Ethnicity, White (%) 96 79 
*Parents who provided consent and completed questionnaires 
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Table 5.2. Frequency of consumption of fruit and vegetables and psychosocial outcomes for adolescents at baseline, post-intervention and follow-
up 
Intervention Control Main effects Bonferroni contrast 
group group (Fvalue) 
(n=2S) (n=24) 
Mean (SD) Mean (SD) Time Group TxG 
(T) (G) 
Frequency of fruit consumption / day 
Baseline 2.1 (1.1) 2.2 (1.1) 7.21 ** 2.66 7.47** B <PI, FU 
11~0.24 11~0.05 112=0.25 In> Con at PI and FU 
Post-intervention 3.1 (1.7) 2.3 (l.4) 
Follow-up 3.3 (1.8) 2.2 (1.6) 
Frequency of vegetable consumption / 
day 
Baseline 2.2 (1.3) 2.3 (1.3) 5.57** 1.65 4.07* B<FU 
11~0.11 11~0.05 11~0.08 
Post-intervention 3.2 (1.8) 2.5 (2.1) In> Con at FU 
Follow-up 3.4 (2.2) 2.4 (2.1) 
Knowledge of fruit and vegetable 
recommendations 
Baseline 5.3 (1.9) 6.4 (2.4) 0.78 4.75* 0.39 Con> In 
11~0.03 11~0.09 11~0.02 
Post-intervention 5.3 (1.6) 6.0 (2.1) 
Follow-up 5.0 (1.2) 6.0 (2.1) 
Barriers to eatingfruit and vegetables 
Baseline 2.1 (0.7) 2.1 (0.6) 1.25 0.392 1.74 
11~0.05 11~0.01 11~0.07 
Post-intervention 2.0 (0.6) 2.2 (0.5) 
Follow-up 2.1 (0.8) 2.3 (0.7) 
Fruit and vegetable consumption 
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habits 
Baseline 
Post-intervention 
Follow-up 
Preferences for fruit 
Baseline 
Post-intervention 
Follow-up 
Preferences for vegetables 
3.3 (0.8) 3.5 (0.7) 
3.4 (0.9) 3.6 (0.6) 
3.5 (0.9) 3.7 (0.8) 
3.5 (0.9) 3.6 (0.8) 
3.6 (0.9) 3.8 (0.6) 
3.7 (0.9) 3.8 (0.7) 
3.95* 
,,~O.l5 
0.39 
,,~0.02 
1.25 
,,~0.03 
1.03 
,,~0.02 
0.138 
,,~0.01 
0.64 
,,~0.03 
B <PI,FU 
Baseline 3.2 (0.7) 3.2 (0.7) 0.29 
,,~0.01 
1.13 
,,~0.02 
6.19** 
,,~0.20 
In > Con at PI and FU 
Post-intervention 3.4 (0.7) 3.0 (0.8) 
Follow-up 3.4 (0.8) 3.1 (0.9) 
Repeated measures ANOVA examining within-group differences (Time), between group differences (Group) and time-by-group interactions (T x 
G). ,,2: Partial eta2 effect sizes (0.04 = small; 0.25 = medium; 0.60 = large) 
B: Baseline, PI: Post-intervention, FU: Follow-up, In: Intervention group, Con: Control group, <: less than, >: greater than. 
*p<0.05; **p<O.OI; ***p<O.OOI 
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Table 5.3. Frequency of consumption of fruit and vegetables and psychosocial outcomes for parents at baseline, post-intervention and follow-up 
Intervention Control Main effects Bonferroni contrast 
group group (Fvalue) 
{n=25} {n=24} 
Mean (SD) Mean (SD) Time Group TxG 
(T) (G) 
Frequency of fruit consumption / day 
Baseline 1.6 (0.9) 1.6 (1.1) 7.49** 3.90** 8.94*** B <PI, FU 
112::0.25 11~0.12 11~0.28 In> Con at PI and FU 
Post-intervention 2.2 (0.8) 1.5 (0.8) 
Follow-up 2.6 (0.7) 1.5 (1.0) 
Frequency of vegetable consumption / 
day 
Baseline 1.7 (0.7) 1.9 (0.9) 3.52* 0.82 5.23** B <PI, FU 
11~0.13 11~0.02 11~0.19 In> Con at PI and FU 
Post-intervention 2.3 (0.9) 1.9 (0.9) 
Follow-up 2.3 (0.7) 1.8 (1.0) 
Knowledge of fruit and vegetable 
recommendations 
Baseline 4.8 (0.6) 4.4 (1.1) 4.92** 0.57 1.29 B <PI, FU 
11~0.86 11~0.01 11~0.02 
Post-intervention 4.9 (0.4) 5.1 (1.5) 
Follow-up 5.1 (0.4) 4.8 (0.8) 
Encouragement to child for eating 
fruit and vegetables 
Baseline 3.7 (0.8) 3.7 (0.8) 7.06** 1.45 2.46 B>PI,FU 
11~0.24 11~0.03 11~0.10 
Post-intervention 4.1 (0.6) 3.7 (0.7) 
Follow-up 4.2 (0.7) 3.8 (0.8) 
Availability of fruit and vegetables in 
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the home 
Baseline 
Post-intervention 
Follow-up 
Accessibility of fruit and vegetables in 
the home 
Baseline 
4.0 (0.7) 
4.2 (0.6) 
4.2 (0.7) 
3.2 (0.7) 
4.0 (0.6) 
4.1 (0.5) 
4.0 (0.5) 
3.3 (0.8) 
2.845* 
TJ~O.lO 
0.04 
TJ~O.OO 
1.30 
TJ~0.05 
2.89 10.73*** 
B>PI 
B>FU 3.89* 
TJ~0.15 TJ~0.06 TJ~0.32 In> Con at PI and FU 
Post-intervention 3.7 (0.7) 3.0 (0.6) 
Follow-up 3.8 (0.8) 3.3 (0.6) 
Repeated measures ANOVA examining within-group differences (Time), between group differences (Group) and time-by-group interactions (T x 
G). TJ2: Partial eta2 effect sizes (0.04 = small; 0.25 = medium; 0.60 = large) 
B: Baseline, PI: Post-intervention, FU: Follow-up, In: Intervention group, Con: Control group, <: less than, >: greater than. 
*p<0.05; **p<O.OI; ***p<O.OOl 
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CHAPTER 6 
6 GENERAL DISCUSSION 
This thesis has presented seven distinct but interlinked studies, which have: reviewed family 
correlates of fruit, vegetable and breakfast consumption among children and adolescents; 
investigated patterns of adolescent physical activity and dietary behaviours, and family 
influences on combinations of physical activity and fruit and vegetable consumption; 
investigated the influence of indicators of family circumstance and parenting styles on 
adolescent dietary behaviour; and described the design, implementation and evaluation of a 
pilot theory- and family-based intervention to increase adolescent fruit and vegetable 
consumption. Within the context of the behavioural epidemiology framework, this research 
furthers scientific understanding of the factors that influence young peoples' physical activity 
and dietary behaviours (framework phase 3) and applies this knowledge to the development, 
implementation and evaluation of a pilot intervention (phase 4). 
This chapter summarises the main findings reported within the thesis, and contextualises the 
importance of these findings. A summary of the main findings, strengths and limitations of 
each study are presented in Table 6.1. General conclusions and implications for future research 
and practice are offered. 
6.1 Systematic literature reviews 
To our knowledge, no reviews exist examining family correlates of breakfast consumption 
among children and adolescents. Recent studies have reviewed the literature on correlates of 
young people's dietary behaviours, including fruit and vegetable consumption. Such reviews 
have concluded that family environmental factors are important for young people's fruit and 
vegetable consumption 128,129. However, such reviews have several limitations, for example: 
• they examine correlates of fruit and vegetables as a composite measure, so readers are 
not told which factors influence fruit intake and which factors influence vegetable 
intake. 
• van der Horst et al. 128 make no distinction in the results and discussion between the 
different correlates associated with pre-school children and school-aged children's 
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dietary behaviours, and Rasmussen et al. 129 make no distinction between the different 
family correlates associated with children's fruit and vegetable consumption, and with 
adolescent's fruit and vegetable consumption. 
Such information is important given that influences vary by food type 305, and that the nature of 
eating specific types of foods is unique (e.g. the nature of eating fruits is different from eating 
vegetables). Furthermore children and adolescents of school age need to be understood 
separately because they are psychologically and psychosocially at different stages of maturation 
and diverse social influences will be acting upon them. The aim of the reviews presented in 
Chapter 2 was to build on, and add to, the current literature by overcoming such limitations. 
A key finding from Chapter 2.1 was that parental fruit intake, and parental fruit, juice and 
vegetable intake (FN: composite measure) were positively associated with children's intake of 
these foods, and that parental fruit and vegetable intake were positively associated with 
adolescent's intake of these foods. Previous research has found consistent associations between 
parent total fat, and soft drink intake and children's fat and soft drink intakes, and between 
parental total energy, and total fat intake and adolescent total energy and fat intakes 128. Such 
findings are important because they suggest that parents are clearly playing a role in both the 
healthy and unhealthy aspects oftheir child's diets, and that influences vary by food type and by 
age. Support for this conclusion can also be found in Chapter 2.2, where parental breakfast 
eating was positively associated with adolescent breakfast eating. Some researchers have 
questioned the importance of the family environment on adolescent's dietary behaviours, 
suggesting that the influences of peers and the wider social environment becomes more 
important during this life stage 274. In contrast, looking at food choice in general and fat intake 
in particular, Feunekes et al.330, for example, found strong similarities in habitual intakes 
between adolescents and their parents, and far less resemblance between adolescents and their 
best friends, suggesting that parent's dietary behaviours have significant influence on the 
dietary behaviours of their adolescents. Such findings offer a potentially useful avenue for 
intervention. 
Further key findings from the reviews presented in Chapter 2 substantiate the rationale for 
examining family correlates of specific food types (e.g. fruit, vegetables, and breakfast) 
separately for children and adolescents. With regard to breakfast consumption, too few studies 
have examined family correlates of children's breakfast consumption (n=6) to draw any firm 
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conclusions. With regards to fruit and vegetable consumption, the results suggest that for 
children, physical and socicultural factors, such as home availability of foods, parental intake, 
parental modelling, family rules and parental encouragement, are the strongest correlates of 
dietary behaviours. For adolescents, sociocultural and demographic factors, such as parental 
intake, family structure and indicators of family circumstance (e.g. parental occupational status, 
deprivation), are the strongest correlates of fruit, vegetable, FN and breakfast consumption. 
The only commonality between children and adolescents was that parental intake was a 
consistent positive correlate of dietary behaviours. It may be that physical and sociocultural 
factors are more important for children because they are younger, and rely more on the parents 
and the family for food. Adolescent dietary behaviours, however, appear to be influenced more 
by indicators of family circumstance such as family-structure and parental occupational status. 
Such factors may be important during this life phase by influencing adolescent's daily home 
environment. For example, adolescents with single parents who are also working may be relied 
on more by parents, have less supervision regarding food intake, may have to fend for 
themselves at mealtimes, and also may have to play a role in caring for younger siblings etc. 
Together, the findings from the reviews presented in Chapter 2 show that, clearly, young 
people's dietary behaviours are multifaceted. While the literature examining family correlates 
of fruit, vegetable, and breakfast consumption among children and adolescents is still in its 
infancy, existing data suggest that the family environment is important and that many family 
factors vary by food type and by age. In the context of this thesis, these systematic reviews 
were of primary importance as they were instrumental in shaping and informing the direction of 
the research described in later chapters. 
6.2 Patterns of physical activity and dietary behaviours 
Developmentally, children are solidifying their lifestyle behaviours, such as physical activity 
and dietary habits learned in early childhood, during preadolescence and adolescence. Such 
lifestyle behaviours in young people influence both immediate and long term health outcomes 
(see Chapter 1). Chapter 3 broadens the scope of the behavioural research presented in this 
thesis by including the study of both physical activity and dietary behaviours in young people, 
which is imperative to understanding healthy and unhealthy lifestyles. 
Chapter 3.1 makes an important contribution to the literature because it represents innovative 
research on the prevalence and clustering patterns of multiple diet and physical activity 
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behaviours in young people in the UK. Of note was that a significant proportion (54%) of 
adolescents had multiple risk behaviours including low activity, low fruit and vegetable and 
breakfast consumption. Furthermore, only 6% of adolescents achieved the recommendations 
for all three behaviours, with girls having more health risk behaviours than boys. There is 
evidence of a clustering of two or more health behaviours from the US and Europe 222,226, and 
our findings add to this literature by providing empirical evidence that physical activ~ty and 
dietary behaviours coexist in young people in the UK. Such findings have important 
implications for health promotion and highlight the need for an understanding of the influences 
on multiple health behaviours of boys and girls. 
Chapter 3.2 makes an important contribution to the literature by identifying family influences 
associated with children's physical activity and fruit and vegetable consumption, and with 
combinations of these behaviours. Chapter 2.1 found that parental modelling of, and support 
for, child fruit and vegetable consumption were positive correlates of children's fruit and 
vegetable consumption. Furthermore, research has found that parents can strongly influence 
children's physical activity behaviours through role-modelling and direct involvement 331, and 
that parental support is consistently associated with child and adolescent physical activity 114,115. 
Findings from Chapter 3.2 add significantly to this literature, indicating that parental influences 
can occur across behavioural domains as well as with combinations of behaviours. Of note was 
that parental modelling of both physical activity and diet was consistently associated with 
positive behaviours across behavioural domains, and with combinations of physical activity and 
fruit and vegetable consumption, for boys and girls. Furthermore, Chapter 3.2 found that 
parents provide support for opportunities for healthy, or unhealthy activities, and that such 
support differs for boys' and girls' health behaviours. 
Parental modelling reflects the potential relationship between parental involvement and 
children's acquisition of positive health behaviours 331. Parental support for opporturllties for 
health behaviours reflects attitudes and beliefs, which may be influenced by knowledge, which 
parents have toward the health behaviour they are providing support for. The findings of 
Chapter 3.2 may be reflective of a particular style of parenting. For example, previous research 
has shown that adults who have a high level of concern for health are likely to make several 
consistent lifestyle choices, including regular exercise and reasonable food choice 252. The 
findings of our study may be picking up on a parenting style, where parents who have a general 
concern for health and make healthy lifestyle choices, are highly involved with their child and 
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model health behaviours, and are also encouraging and supporting their children in making the 
same healthy choices. Such findings are worthy of further research. 
6.3 Family circumstance, parenting styles and adolescent dietary behaviours 
The reviews presented in Chapter 2 identified that family environmental factors, such as family 
structure and parental occupational status, were associated with fruit and vegetable and 
breakfast consumption among adolescents. The circumstances of a family, for example, family 
structure, parental occupation and employment status, and sibling status may impact adolescent 
dietary behaviours by influencing their daily home environment. While such associations are 
evident in the literature, most studies have been cross-sectional and have considered single 
indicators of family circumstance, and have shown equivocal results. Chapter 4.1 adds 
considerably to the literature by examining multiple indicators of family circumstance 
simultaneously in association with aspects of adolescent dietary behaviours, both cross-
sectionally and longitudinally. 
Indicators of family circumstance were differentially associated with adolescent boys and girls 
dietary behaviours at baseline and at 2-year follow up. Such findings are of importance because 
they are indicative of the complexity of family environments, and furthermore are indicative of 
the complexity of adolescent dietary behaviours. A key finding of Chapter 4.1 was that 
maternal education appeared to be the indicator of family circumstance most consistently 
associated with positive dietary behaviours and with positive changes in dietary behaviour. 
Maternal education is often used as an indicator of socio-economic status 277 because maternal 
education is linked with child health, with mothers of higher education being more likely to 
engage in health promoting behaviours 278. It has been suggested that nutritional knowledge 
mediates the relationship between socio-economic status and dietary intake among adults 279. 
Since our own work (Chapter 2), and that of others, found that parental dietary behaviour is 
strongly linked with that of their children 128, 129, strategies aiming to improve maternal 
nutritional knowledge are worthy of future research. Furthermore, that indicators of family 
circumstance (apart from maternal education) were differentially associated with adolescent 
dietary behaviours and also with changes in dietary behaviours, adds to previous research 305 
and the findings from Chapter 2 that influences differ by food types. Such findings further 
explicate the complexity of adolescent dietary behaviours, and suggest that future research 
should investigate the nature (e.g. when and where foods are eaten) of eating specific foods. 
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Examining indicators of family circumstance is of importance because to in order to fully 
understand styles of parenting and the relationships between parenting and behaviours of 
children and adolescents, we need to understand the context within which parenting occurs. 
Adolescent dietary behaviours are known to vary as a function of family structure in which they 
live (Chapter 2.2). Furthermore, the sparse literature examining associations between parenting 
styles and adolescent dietary behaviour shows that adolescents with authoritative parents have 
more healthy dietary behaviours 161. Chapter 4.2 adds to the literature by examining 
interactions between parenting styles and family structure with regard to aspects of adolescent 
dietary behaviour. A key finding of Chapter 4.2 was that there were no significant interactions 
between parenting styles and family structure variables for any of the dietary behaviours 
assessed. Furthermore, adolescents who described their parents as authoritative reported eating 
more fruit per day, fewer unhealthy snacks per day, and more breakfast per week than 
adolescents who described their parents as neglectful. The general absence of interactions 
between family structure and parenting styles is of upmost importance, and adds considerably to 
the literature as it suggests that the benefit of an authoritative parenting style and the detriment 
of a neglectful parenting style transcend family structure for adolescent dietary behaviours. 
Findings suggest that the most significant differences between families of differing structures 
may be in the resources available to facilitate healthy eating, rather than in the specific 
constellations of attitudes, values and beliefs. Future research assessing the efficacy of 
promoting the central attributes of an authoritative parenting style on the dietary behaviours of 
adolescents is warranted. 
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Table 6.1. Overview of key findings, strengths and limitations from individual studies. 
Chapter Purpose Methods Findings Strengths Limitations 
2.1 Family Systematic review • Parental modelling and • Innovative. • Measures used were 
correlates of ofthe literature. parental intake were • Systematic approach diverse, with little 
fruit and consistently and positively adopted and the data on reliability 
vegetable 25 papers (33 associated with children's F, summary of 60 and validity. 
consumption independent and FN consumption. published papers. • Few studies have 
samples) of • Home availability, family • The clear definitions examine the same 
children, aged 6-11 rules and parental of associations specific 
years; encouragement were between correlates and combination of 
38 papers (55 positively associated with dietary outcomes. family correlate and 
independent children's F and V • Reporting of dietary dietary behaviour. 
samples) of consumption. outcomes separately. • Majority of studies 
adolescents, aged • Parental intake was positively • Coding of were cross-
12-18 years. associated with adolescent's associations. sectional. 
F and V consumption. • Examined and • Only published 
• Parental occupational status reported results of papers written in 
as positively associated with children and English were 
adolescent fruit consumption. adolescents separately. reviewed. 
• Parental education was • Family correlates were 
positively associated with not combined. 
adolescent FN consumption. 
2.2 Family Systematic review • Parental breakfast eating was • Innovative. • The definition of 
correlates of of the literature. positively associated with • Systematic approach breakfast was 
breakfast adolescent breakfast eating. adopted and the diverse across 
consumption 5 papers (5 • Living in a two-parent family summary of24 studies. 
independent was positively associated with published papers. • Few studies have 
samples) of adolescent breakfast eating. • The clear definitions examined family 
children, aged 6- • Socioeconomic deprivation of associations between correlates of 
11 years; was inversely associated with correlates and breakfast children's breakfast 
20 papers (28 adolescent breakfast eating. consumption. consumption. 
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independent • Coding of • Few studies have 
samples) of associations. examine the same 
adolescents, aged • Examined and specific combination 
12-18 years. reported results of of family correlate 
children and and dietary 
adolescents separately. behaviour. 
• Little data on the 
reliability and 
validity of measures. 
• Only one 
longitudinal study. 
• Only published 
papers written in 
English were 
reviewed. 
3.1 Patterns of Cross-sectional • Boys were more active than • Objectively measured • Low response rate. 
physical survey. girls, younger adolescent PA. • Use ofFFQ may 
activity (P A) were more active than older • Innovative. have resulted in 
and dietary n= 176 adolescents. overestimation of 
behaviours adolescents aged • Boys ate breakfast on more FV. 
12-16 years (49% days per week than girls. • Cross-sectional 
boys). • Older adolescents ate more design. 
FV than younger adolescents. • Generalisability of 
Objectively • Almost 54% had multiple results. 
measuredPA risk behaviours and only 6% 
(accelerometers); achieved all three of the 
FFQ assessed FV recommendations. 
consumption; • Girls had more risk 
Breakfast behaviours than boys. 
consumption was 
assessed with a 
single-item 
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question. 
Descriptive 
statistics (SPSS). 
3.2 Family Cross-sectional • Parental modelling was a • Innovative • Cross-sectional 
influences on survey. consistent correlate of • Objectively measured design. 
PAandFV positive health behaviours for PA • Generalisability of 
consumption, n = 775 Australian boys and girls. • Large sample of results. 
and children aged 10- • Parental support for P A children from a range • Parent-report of 
combinations 12 years (46% appears to be an important of socioeconomic and childFV 
of these boys). correlate of girls' health family environment consumption. 
behaviours behaviours. backgrounds. 
Objectively • Parental support (transport) • The use of health 
measuredPA for fast foods was inversely guidelines to 
(accelerometers); associated with positive determine 
parent-reported health behaviours among combinations of 
child FV intake boys. groups of behaviours. 
(FFQ). 
Parental modelling 
and support were 
self-reported. 
Binary logistic and 
multivariate 
multinomial 
logistic regression 
analysis (STATA). 
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4.1 Influence of Longitudinal • Maternal education was more • Inovative • Some loss of 
family survey. consistently associated with • Longitudinal design. participants at 
circumstance positive dietary behaviours • Large sample of follow-up, and some 
on adolescent n= 1884 and positive changes in adolescents. differences between 
dietary Australian dietary behaviours than any • The assessment of those with follow-up 
behaviour, and adolescents (mean other indicator of family dietary behaviours data and those with 
2-year change age 13.2 years; circumstance. separately for boys baseline only data. 
in dietary 45% boys at • No consistency in the and girls. • Family circumstance 
behaviour baseline). associations between gender • Examination of variables were only 
and our predictor and multiple indicators of collected at baseline 
FFQ assessed FV, outcome variables. family circumstance and there may have 
unhealthy snack, and individual dietary been some change 
fast food and behaviours and food over the 2-year 
breakfast skipping types. period. 
at baseline and 2- • Statistical analysis • FFQ's are not good 
year follow-up. used. at quantifying 
Parents reported individual intake, 
details of family which may be 
circumstance. needed to see a 
change in dietary 
Binary logistic and behaviours over 
multinomial time. 
logistic regression 
analyses (SPSS). 
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4.2 Influence of Cross-sectional • No significant interactions • High response rate. • Use ofFFQ may 
family survey. were found between • The analysis of have resulted in 
structure and parenting style and family individual dietary over-estimation of 
parenting n=328 structure variables for any of behaviours. FV. 
styles on adolescents aged the dietary behaviours • Innovative. • Cross-sectional 
adolescent 12-16 years (57% assessed. design 
dietary boys). • Adolescents from dual-parent • Generalisability of 
behaviour families and those with no the results. 
FFQ assessing brothers ate breakfast on 
consumption ofF, more days per week than 
V, unhealthy those from single-parent 
snacks and families and those with one 
breakfast. or more brother. 
Adolescents • Adolescents who described 
reported details on their parents as authoritative 
family structure, ate more fruit per day, fewer 
and completed a unhealthy snacks per day, 
17-item instrument and ate breakfast on more 
measuring general days per week than those 
parenting styles. who described their parents 
as neglectful. 
Two way • The positive association 
ANCOVAs between authoritative 
(SPSS). parenting style and 
adolescent dietary behaviour 
appears to transcend family 
structure. 
174 
5.1 Evaluate the A pilot, 2-group • At post-intervention and 6- • Innovative. • Sample was 
feasibility and randomised control weeks later at follow-up, • Delivery channel that predominantly white 
effectiveness trial, with baseline, adolescents in the minimised participant and of high SES. 
ofa pilot post-intervention intervention group had burden. • Use ofFFQ may 
theory- and and follow-up significantly higher F and V • Targeting of parents have resulted in an 
family-based measures. consumption, and higher and adolescents overestimation of 
newsletter preferences for V, compared together. FV. 
intervention to n = 49 parents and to those in the control group. • High programme dose • Short duration. 
mcrease adolescents aged • At post-intervention and 6- and acceptability. • Small sample size . 
adolescent FV 12-14 years. weeks later at follow-up, • Thorough process 
consumption Outcome parents in the intervention evaluation. 
measures: group had significantly 
adolescent FV higher F and V consumption, 
consumption, and reported higher 
barriers to eating accessibility ofF and V, 
FV, FV habits, and compared to those in the 
preferences, parent control group. 
FV consumption, • The intervention was 
and parent reported successfully implemented, 
encouragement, delivered as planned and the 
home availability majority of parents and 
and accessibility of adolescents reported that the 
FV. methods used to deliver the 
intervention were acceptable. 
Repeated measures 
ANOVA. 
F: Fruit; V: Vegetables; FV: composite measure of fruit and vegetables; FN: composite measure of fruit, juice and vegetables; PA: Physical 
activity; FFQ: Food frequency questionnaire 
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6.4 Authoritative parenting 
Parenting styles are conceptualised as providing an emotional context for child development, 
which can either undermine or facilitate the parenting practices a parent employs to socialise his 
or her child 288. Research examining associations between general parenting styles and young 
people's behaviours have found that an authoritative parenting style is associated with higher 
protective and fewer risk behaviours among young people 283. Few studies have examined 
associations between general parenting styles and young people's dietary behaviours. Chapter 
4.2 of this thesis adds to the limited body of research examining the associations between 
general parenting styles and adolescent dietary behaviours; the first study in the literature to 
-look at other dietary behaviours as well as fruit and vegetable consumption. Findings from 
Chapter 4.2 corroborate, and add considerably to those of others, suggesting that adolescents 
who describe their parents as authoritative have more healthy dietary behaviours (e.g. higher 
fruit and breakfast consumption, lower unhealthy snack consumption) compared to those who 
describe their parents as neglectful 161, 167. Thus, general parenting styles have a direct influence 
on young people's dietary outcomes. Such findings are extremely important as they suggest 
that even as children age, the emotional context within which they interact with their parents is 
an important influence on their dietary behaviours. The emotional climate created by 
authoritative parents is one of high strictness and involvement, responsiveness, warmth, 
emotional support, appropriate granting of autonomy and clear, bidirectional communication. 
Since parenting is a learned process, teaching parents how to behave in an authoritative way, for 
example, how to monitor and positively reinforce their child's behaviours, as well as 
emphasising the importance of involvement and strictness, is of utmost importance. 
Whereas food-related parenting practices are situation specific and refer to specific food-related 
interactions between parents and their children, general parenting style captures the broad 
pattern of parental attitudes and styles of interacting with children that could result in 
differences among children in behavioural outcomes 332. Parenting behaviours or practices have 
been described as what parents do (e.g. reprimand or praise), while parenting style describes 
how parents do it (e.g. with warmth or hostility) 333. From this perspective, parenting styles 
have an indirect effect on children's outcomes: parenting styles moderate the effectiveness of 
parenting practices because they influence the effectiveness of specific parenting practices 332. 
Such a moderating contextual influence has been tested and verified with regard to adolescent 
sweetened beverage consumption 292. 
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Recent research has suggested that food-related parenting practices are linked to general 
parenting styles 147,334. Authoritative parenting practices likely include those that are warm 
(nurturing), provide pro active structure for healthy behaviours, and use of non-directive 
controlling practices to promote healthy behaviours among young people 335. Q'Connor et al. 
335 found that the combination of parenting practices that provide structure through practices 
(e.g. home availability/ accessibility) and non-directive control through teachable moments with 
low use of highly controlling directive practices, such as firm discipline, may be a constellation 
of authoritative practices that promote healthy food consumption in children. Furthermore, 
Hubbs-Tait et al. 334 found that parenting practices, including parental perceptions of 
responsibility, parental monitoring, modelling, encouragement and restriction, predict an 
authoritative parenting style. Such research lends itself well to the model presented in Figure 
6.1, suggesting that the global influences of an authoritative parenting style provides a context 
and influences the delivery and impact of specific parent behaviours. These specific behaviours 
may also impact and reflect on one's parenting style. 
Findings from this thesis add considerably to the current literature that authoritative parenting 
practices are associated with positive behaviours in young people. In Chapter 2.1, parental 
modelling, family rules and parental encouragement, which have been identified as authoritative 
parenting practices (see Figure 6.1), were associated with children's fruit and vegetable 
consumption. While parental modelling was not associated with adolescent fruit and vegetable 
consumption, parental intake was positively associated with adolescent fruit and vegetable and 
breakfast consumption in Chapter 2. Modelling is defined as 'providing a standard for imitation 
or comparison' and reflects the potential relationship between parental involvement and 
children's acquisition of positive health behaviours 331. The association between parent and 
adolescent food intake may reflect a direct modelling influence 336, and thus parental intake may 
also be reflective of an authoritative parenting practice. 
Chapter 3.2 provides further support for the association between authoritative parenting 
practices and positive behaviours in young people. Chapter 3.2 is unique in that we examined 
associations between parental modelling and support and children's physical activity and fruit 
and vegetable consumption, and on combinations of these behaviours. A further unique aspect 
of this study was that we examined associations across behavioural domains (e.g. associations 
between parental physical activity modelling and child fruit and vegetable consumption). 
Findings from Chapter 3.2 add significantly to the literature, indicating that parental influences 
177 
Parenting style 
Authoritative parenting style: high strictness and involvement, 
responsiveness, warmth, emotional support, appropriate 
granting of autonomy and clear, bidirectional communication. 
Authoritative parenting practices 
• Structure through practices (e.g. 
enhanced home availability and 
accessibility) 
• Non-directive control through teachable 
moments 
• Firm discipline 
• Perceptions of responsibility 
• Monitoring 
• Modelling 
• Encouragement/restriction 
Child dietary 
behaviour 
Figure 6.1. Relationship between child dietary behaviour, authoritative parenting practices and 
parenting style. 
can occur across behavioural domains as well as with combinations of behaviours. Of note was 
that parental modelling of both physical activity and diet was consistently associated with 
positive behaviours across behavioural domains, and with combinations of physical activity and 
fruit and vegetable consumption, for boys and girls. Furthermore, Chapter 3.2 found that 
parents provide support for opportunities for healthy or unhealthy activities, and that such 
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support differs for boys and girls' health behaviours. The findings of Chapter 3.2 suggested that 
we may have been picking up on a parenting style, where parents who have a general concern 
for health and make healthy lifestyle choices, are highly involved with their children and model 
behaviours, and are also encouraging and supporting their children in making the same choices. 
Such findings are reflective of authoritative parenting practices, which are associated with an 
authoritative parenting style. 
That an authoritative parenting style and authoritative parenting practices appear to be important 
for the lifestyle behaviours of young people has implications for intervention research. 
Adjustments in parenting style, or how the parent interacts with and behaves towards their child 
on an emotional level, may be an important factor in the success of interventions promoting 
healthy behaviours. In light of the overwhelming changes in the broader cultural and social 
environment, the influence of parenting styles and practices holds great potential for ensuring 
healthy child development 337. 
6.S Targeting the family environment 
Findings from Chapters 2-4 have shown that aspects of the family environment, in particular 
aspects of authoritative parenting practices and styles, and maternal education are important for 
understanding young people's dietary behaviours. Such findings suggest that it may be 
appropriate to develop family-based intervention strategies aiming to modify child behaviour. 
Clearly, parents have a central position in influencing adolescent dietary behaviours, suggesting 
that adolescents should not be the only focus of nutrition interventions. It has been suggested 
that parental involvement leads to more favourable results in obesity prevention 338, as the 
family is thought to be key to developing a psychosocial environment that is conducive to 
healthy eating and physical activity 339. Parents are usually responsible for determining food 
offerings in the home (Chapter 2.1) and away from home, as well as influencing exercise and 
recreation. Obesity treatment trials suggest that both child and adolescent weight loss 
programmes are more effective when at least one parent is involved 340, 341. Previous 
interventions to increase adolescent fruit and vegetable consumption have been school-based 
with limited effectiveness and little focus on specific dietary behaviours, such as fruit and 
vegetable consumption 117. Furthermore, school-based healthy eating programmes including a 
parental component have shown low participation rates by parents if programs are not directly 
linked to the school curriculum 311, 313. A key strength of the pilot intervention detailed in 
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Chapter 5 was that it was designed to overcome the limitations of previous interventions, and 
was underpinned by the findings from previous chapters. To our knowledge, this is the first 
intervention targeting adolescent fruit and vegetable consumption, to focus on the family 
environment, to also target parent fruit and vegetable consumption, and to be delivered solely 
by mail correspondence to participant's homes. For this reason, particular attention was given 
to the process measures, providing valuable information regarding the feasibility and 
acceptance of this innovative intervention. 
A further strength of the pilot intervention study was that theoretical perspectives were utilised 
(and described in detail) to provide insight into the methods to translate key determinants 
(identified in Chapters 2-4) into behaviour change methods, strategies and intervention tools. 
Behavioural Choice Theory (BCT) provides insight into behavioural allocation, and draws on 
principles of behavioural economics 316 where the choice to eat certain foods may be 
determined by the interaction of environmental factors (accessibility and availability of the 
foods) and the individual (e.g., habits, preferences, reinforcing value of foods). Research in 
behavioral-choice theory has shown that choice of healthy foods, like fruits and vegetables, can 
be enhanced by decreasing access to unhealthy foods and improving access to healthier foods 
317. Social-cognitive theory 318 explains human behaviour in terms of a triadic, dynamic and 
reciprocal relationship in which personal factors, behaviour and environmental influences 
interact 319. Social-cognitive theory constructs addressed in this intervention included outcome 
expectancies, self-regulation (monitoring), to learn by observing others (parental fruit and 
vegetable consumption/modelling), self-efficacy (to have confidence in performing a behaviour 
by overcoming barriers), behavioural factors such as behavioural capability (food and nutrition 
knowledge and skills), and environmental factors including the availability and accessibility of 
fruits and vegetables. 
Overall, the intervention was successfully implemented, delivered as planned and the majority 
of parents and adolescents reported that the methods used to deliver the intervention were 
acceptable. The key findings from Chapter 5 were that at post-intervention and at 6-week 
follow-up, adolescents in the intervention group had significantly higher fruit and vegetable 
consumption, and higher preferences for vegetables, compared to those in the control group. 
Furthermore, at post-intervention and at 6-week follow-up, parents in the intervention group 
had significantly higher fruit and vegetable consumption, and reported higher accessibility of 
fruit and vegetables, compared to those in the control group. Developing effective interventions 
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to change dietary behaviours in young people is an ongoing challenge. The findings presented 
in this thesis support the development of interventions targeting the family environment that 
focus on parental and child behaviours. The pilot-intervention described in this thesis adds 
considerably to the existing literature and suggests that interventions promoting fruit and 
vegetable consumption to adolescents and their parents within the family environment appear to 
be feasible and effective in increasing fruit and vegetable consumption. 
6.6 Future directions 
Findings presented in this thesis have important implications for future research and practice 
involving young people's physical activity and dietary behaviours. These have been organised 
into critical research priorities within phases 2-4 of the behavioural epidemiology framework 
applied to physical activity, dietary behaviours and health. 
Phase 2: Develop methods for accurately assessing dietary behaviours 
Dietary patterns developed during youth may contribute to immediate and long-term health 
implications. Accurate assessment of dietary intake is important in estimating unbiased 
associations with health outcomes. Evaluating prevention approaches to obesity and other 
chronic diseases also relies on accurate assessment of dietary intake 342. It is obvious from the 
literature that there is a need for harmonisation and standardisation of diet and nutrition methods 
for nutrition surveys to overcome the present uncertainties over the true nutritional quality of 
the diets of children and adolescents. Assessing dietary behaviours in young people is 
particularly difficult due to numerous factors, including young people's cognitive ability to 
recall foods, describe the content of particular food groups, and estimate portion sizes 264. 
It is a worthwhile starting point to acknowledge the limitations of the measures used to assess 
dietary behaviours throughout this thesis. The reviews in Chapter 2 found that the most 
common method used for the assessment of child and adolescent fruit, vegetable and breakfast 
consumption was a self-reported food frequency questionnaire, often with little or no reliability 
or validity data. Several studies have identified overestimation of fruit and vegetable intake 
when using food frequency questionnaires 161,239. Although the YAQ (used in Chapters 3.1, 4.2 
and 5.1) is probably the most suitable and well-tested 229,240 tool for assessing dietary intake 
among adolescents, there are problems inherent to assessing dietary intake with self-reported 
measures (as mentioned above). Given that the fruit and vegetable consumption levels reported 
by participants in Chapters 3.1, 4.2 and 5.1 were higher than the national averages for England 
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48, it may be that adolescents over-reported because such behaviours are perceived as healthy 
and socially desirable 161. Furthermore, such high reported levels of fruit and vegetable 
consumption may also be reflective of the high SES samples in Chapters 3.1, 4.2 and 5.1. In the 
UK there are national differences in fruit and vegetable consumption according to SES, with 
higher levels of fruit and vegetables being consumed by those from higher SES groups 246. 
In addition, parent report of children's frequency of consumption of fruit and vegetables was 
used in Chapter 3.2 because previous research has shown that primary-school aged children 
may have limited recall skills and ability to estimate and indicate portion sizes and lack of 
knowledge of foods 264 to provide valid information about food frequency, resulting in 
overestimation 263, 265. Furthermore, a recent study has shown that parent report of fruit and 
vegetable intakes in children is significantly associated with dietary intakes of carotenoids (a 
biomarker of fruit and vegetable intake) 343. However, previous research has shown weak to 
moderate associations between parent and child reports of fruit and vegetable intake 263. 
With self-report methods, the potential problem of over-reporting of foods thought to be 
'healthy' (e.g. fruit and vegetable consumption), is coupled with the problem of under-
reporting of foods thought of as 'unhealthy' (e.g. energy-dense snacks). Assessing dietary 
under-reporting in populations of young adults and children has revealed several general 
predictors. Children who under-report energy intake tend to be obese 344. Across age, sex, 
and race, increased body weight is the single-most significant predictor of energy under-
reporting 344. Results related to influences of socioeconomic status on under-reporting are 
equivocal with some studies finding an association with lower socioeconomic status 344 and 
others an association with higher socioeconomic status 344,345. 
Research priorities 
• Develop valid and reliable self-report instruments that are sensitive to under- / over-
reporting and that are tailored to participants' age and gender. 
• Develop objective unobtrusive methods for accurately assessing dietary behaviours (e.g. 
personal cameras / personal digital assistant (PDA) devices). 
• Develop measures assessing specific types of foods that are context and time-stamped 
(e.g. when and where specific foods are eaten). 
• Development of guidelines for specific food consumption (e.g. breakfast, energy-dense 
snack foods). 
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Phase 3: Identify factors that influence multiple health behaviours 
Chapters 3.1 and 3.2 add considerably to the literature examining multiple health behaviours. 
Our findings corroborate and add to those of others that multiple physical activity and dietary 
behaviours do not occur in isolation. Targeting change in multiple behaviors offers the 
potential of increased health benefits, maximized health promotion, and reduced health care 
costs. Success in changing one or more lifestyle behaviors also may increase confidence or 
self-efficacy to improve risk behaviors that individuals have low motivation to change, and as 
such, health behaviour change may serve as a gateway to overall healthful lifestyle change 227. 
Reviews of multiple behaviour interventions with young people have revealed changes in some 
but not all behaviours, with significant effects more likely for dietary as opposed to physical 
activity outcomes 242. Furthermore, there is little evidence of covariation among diet and 
physical activity behaviours in adolescents over time 243. Initial research comparing single 
(physical activity alone) versus multiple behaviour (physical activity and nutrition) 
interventions found that targeting two health behaviours was associated with less overall 
behaviour change, compared to targeting one behaviour 244. However, the intervention targeting 
both nutrition and physical activity was of low intensity and possibly not sufficient enough to 
increase fruit and vegetable consumption in the study population 244. Also, the efficacy of an 
intervention targeting fruit and vegetables alone was not assessed, so it is not known whether 
the lack of an effect for fruit and vegetable consumption was due to targeting multiple 
behaviours concurrently or to the consequence of trying to intervene on a difficult-to-change 
behaviour 244. A greater understanding of the influences on multiple health behaviours is 
warranted for the design of effective multiple behaviour interventions. 
Furthermore, different foods (and also different levels of activity) are encoded with different 
meanings (e.g. comfort, pleasure, boredom, upset and relief) 346, moods 347 and are often 
experienced in different environments (e.g. alone at home, family meals, eating out at 
restaurants, picking up snacks). Findings from Chapters 2-4 suggest that influences vary by 
food type, age and gender. For example, the reviews presented in Chapter 2 found that family 
influences differed for children and adolescents. With regards to fruit and vegetable 
consumption (Chapter 2.1), the results suggest that for children, physical and socicultural 
factors, such as home availability of foods, parental intake, parental modelling, family rules and 
parental encouragement, are the strongest correlates of dietary behaviours. For adolescents, 
sociocultural and demographic factors, such as parental intake, family structure and indicators 
of family circumstance (e.g. parental occupational status, deprivation), are the strongest 
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correlates of fruit, vegetable, FN and breakfast consumption (Chapter 2.1 and 2.2). The only 
commonality between children and adolescents was that parental intake was a consistent 
positive correlate of dietary behaviours. Furthermore, studies presented in the reviews indicated 
that family influences differed by food type and gender. In Chapter 3.2, parental modelling and 
support items were differentially associated with boys and girls physical activity and fruit and 
vegetable consumption. For example, parental physical activity modelling was positively 
associated with fruit and vegetable consumption among girls but not boys. Furthermore, our 
own findings suggest that different aspects of the family, or people within the family influence 
different food behaviours. For example, Chapter 4.1 and 4.2 found that adolescents with 
brothers are less likely to eat breakfast, but no other dietary behaviour. Having a sister had no 
influence on adolescent breakfast behaviours, but was associated with lower vegetable 
consumption among girls in Chapter 4.1. 
Research priorities 
• Explore possible mechanisms through which meanings, moods, differing environments, 
and specific significant others influence specific dietary behaviours and differing levels 
of physical activity. 
• Explore possible mechanisms through which demographic and socio-economic factors 
contribute to different levels of physical activity and specific dietary behaviours. 
• Further examine the covariation of multiple physical activity and dietary behaviours, 
both cross-sectionally and longitudinally. 
• Examine environmental influences on multiple physical activity and dietary behaviours, 
both cross-sectionally and longitudinally. 
Phase 4: Evaluate interventions to increase physical activity and dietary behaviours 
Previous interventions targeting adolescent fruit and vegetable have been largely unsuccessful 
at increasing consumption, highlighting the need for further intervention work among 
adolescents 117. The intervention described in Chapter 5 produced significant effects for 
behavioural and psychosocial outcomes despite being a pilot with a small sample, which limited 
statistical power, and the relatively short duration ofthe programme. Such findings suggest that 
this family-based newsletter intervention has good potential for the promotion of healthy eating 
behaviours among adolescents, and warrants future research examining the impact of such an 
intervention targeting other health behaviours (e.g. physical activity and sedentary behaviours). 
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Research priorities 
• Examine the feasibility, efficacy and dose of such an intervention (intervention 
described in Chapter 5) with a larger and more diverse sample (findings from Chapters 2 
and 4 suggest that demographic factors such as indicators of family circumstance may 
be important influences on adolescent dietary behaviours) and with other health 
behaviours (e.g. increasing physical activity, reducing consumption of energy-dense 
snacks). 
• Examine potential mediators and moderators of behaviour change to help create 
supportive environments and refine future interventions based on theoretical models. 
• Evaluate the effectiveness of multiple health behaviour interventions targeting 
modifiable correlates of behaviour identified in Phase 3. 
Multiple health behaviour research is still in its infancy, the most critical research priorities are 
concentrated in phases 2 and 3. It is anticipated that as the field matures, studies in phases 2 and 
3 will provide the foundation for more intervention-related research and practice. 
6.8 Overall conclusion 
The increasing evidence of associations between inactivity and poor diets in young people and 
both immediate and long term health implications is of public health concern. There is a need 
to further understanding of young people's health behaviours, to facilitate the development of 
behaviour change strategies promoting healthy behaviours. This thesis found that particular 
aspects of the family environment and particular attributes of parenting were associated with 
positive physical activity and dietary behaviours of young people. Such findings add 
considerably to the existing literature and are important as they suggest that even as young 
people age, the family environment and the emotional context within which parent-adolescent 
interactions occur are vital for positive health behaviours. Targeting such facets of the family 
and parenting holds great potential for behaviour change strategies. 
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Abstract 
Objectives: To review associations between the family environment and young 
people's fruit and vegetable consumption. 
Design: A systematic review. Published English-language (n 60) papers were 
identified using electronic databases and manual searches of personal files and 
reference lists. Observational research reporting a measure of fruit/vegetable 
intake for children (aged 6-11 years) and/or adolescents (aged 12-18 years) and 
at least one potential family correlate of dietary intake was included. 
Results: Parental modelling and parental intake were consistently and positively 
associated with children's fruit and fruit, juice and vegetable (F)V) consumption. 
There were also positive associations between home availability, family rules and 
parental encouragement and children's fruit and vegetable consumption. Parental 
intake was positively associated with adolescents' fruit and vegetable consump-
tion. There were also positive associations between parental occupational status 
and adolescent fruit consumption and between parental education and adoles-
cents' FJV consumption. 
Conclusions: Our findings highlight the importance of targeting the family 
environment for the promotion of healthy eating behaviours among children and 
adolescents. Future interventions should encourage parents to be positive role 
models by targeting parental intake and to create a supportive home environment 
through increased encouragement and availability of fruits and vegetables and 
employing rules to govern eating behaviours. For adolescents, indicators of family 
circumstances (e.g. parental education) should be used to identify target groups 
for interventions aimed at promoting healthy eating. 
Keywords 
Adolescenls 
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Fami~ (orrelates 
Fruft 
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There is compelling evidence that diets rich in fruits and 
vegetables have health-protective effects(]). While most 
of the research on associations between fruit and vege-
table consumption and health outcomes has focused on 
adults, there is growing evidence that fruit and vegetable 
consumption in children may protect against a range of 
childhood illnessesw. Targeting young people to improve 
health behaviours, such as consuming the recommended 
amount of fruit and vegetables, is important because evi-
dence suggests that dietary behaviours track from childhood 
to adolescence(3,4) and food behaviour and food choices 
established in childhood or adolescence may significantly 
track into adulthoodCS). Moreover, child fruit consumption 
may be protective against cancer in adulthood(6). 
vegetables than is recommended for health(7-9), Data 
from the Health Behaviour in School-aged Children study 
(HBSC) shows that less than two-fifths of young people 
eat fruit daily, and only about a third eat vegetables each 
day(]O), Identifying correlates of fruit and vegetable con-
sumption may be of importance in pursuit of increasing 
overall consumption. 
Recommendations vary by country but public health 
agendas across the globe share the common goals of 
increasing the consumption levels of fruit and vegetables 
and encouraging people to eat a variety of fruit and 
vegetables. Despite the health benefits of diets rich in 
fruits and vegetables, national health surveys indicate that 
children and adolescents are eating fewer fruits and 
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According to social ecological theory, the environment 
plays an important role in shaping behaviours by sup-
porting or hindering behaviours that occur within it(ll). 
These environments include settings such as the family, 
school, community or legislative/policy environment. The 
family is critical in the general socialisation of children(2) 
and is a prominent element of the social environment 
where dietary behaviours are enacted and leamed(13), 
Moreover, there is convincing evidence that the family 
environment is important in influencing the dietary 
behaviours of young people°4-l7), A recent systematic 
review of environmental correlates of obesity-related 
dietary behaviours in youth found that environmental 
factors were most consistently studied at the household 
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Contents 
ABSTRACT 
Regular breakfast consumption can have a multitude of positive health benefits. yet young people are 
more likely to skip breakfast than any other meal. Given the evidence that dietary behaviours established 
in childhood and adolescence track into adulthood along with evidence that breakfast skipping increases 
with age. identifying correlates of children's and adolescent's breakfast behaviours is imperative. The 
family environment is an important influence on the dietary behaviours of young people. and therefore 
we systematically reviewed the literature on family correlates of children and adolescenfs breakfast 
consumption. From the 24 papers reviewed. 6 studied children and 19 studied adolescents. Few studies 
have examined the same specific family correlates of breakfast consumption,limiting the possibilities of 
drawing strong or consistent conclusions. Research in this area is relatively new and this review has 
identified areas for further investigation. Parental breakfast eating and living in two-parent families were 
the correlates supported by the greatest amount of evidence in association with adolescent's breakfast 
consumption. The results suggest that parents should be encouraged to be positive role models to their 
children by targeting their own dietary behaviours and that family structure should be considered when 
designing programmes to promote healthy breakfast behaviours. 
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Introduction 
Breakfast is often referred to as the most important meal of the 
day, yet young people are more likely to miss breakfast than any 
other meal (Owyer et aI., 2001). The importance of examining 
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Abstract 
Background: The potential synergistic effects of multiple dietary and physical activity behaviours 
on the risk of chronic conditions and health outcomes is a key issue for public health. This study 
examined the prevalence and clustering patterns of multiple health behaviours among a sample of 
adolescents in the UK. 
Methods: Cross-sectional survey of 176 adolescents aged 12-16 years (49% boys). Adolescents 
wore accelerometers for seven days and completed a questionnaire assessing fruit, vegetable. and 
breakfast consumption. The prevalence of adolescents meeting the physical activity (:2: 60 minutes 
moderate-to-vigorous physical activity/day). fruit and vegetable (:2: 5 portions of FV per day) and 
breakfast recommendations (eating breakfast on :2: 5 days per week), and clustering patterns of 
these health behaviours are described. 
Results: Boys were more active than girls (p < 0.00 I) and younger adolescents were more active 
than older adolescents (p < 0.0 I). Boys ate breakfast on more days per week than girls (p < 0.0 I) 
and older adolescents ate more fruit and vegetables than younger adolescents (p < 0.0 I). Almost 
54% of adolescents had multiple risk behaviours and only 6% achieved all three of the 
recommendations. Girls had significantly more risk factors than boys (p < 0.0 I). For adolescents 
with two risk behaviours, the most prevalent cluster was formed by not meeting the physical 
activity and fruit and vegetable recommendations. 
Conclusion: Many adolescents fail to meet multiple diet and physical activity recommendations, 
highlighting that physical activity and dietary behaviours do not occur in isolation. Future research 
should investigate how best to achieve multiple health behaviour change in adolescent boys and 
girls. 
Introduction 
Poor diet and physical inactivity are established risk fac-
tors for chronic disease. In young people, physical activity 
and healthy diets including regular breakfast consump-
tion and adequate levels of fruit and vegetables, have 
important short- and long-term health protective effects. 
For example, physical activity in young people may bene-
fit cardiovascular disease (CVD) risk factors, adiposity and 
bone health, which could influence health in adulthood 
[1]. Child fruit and vegetable consumption has been asso-
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Abstract 
Background: There is evidence of a clustering of healthy dietary patterns and physical activity 
among young people and also of unhealthy behaviours. The identification of influences on children's 
health behaviors, particularly clustered health behaviors, at the time at which they develop is 
imperative for the design of interventions. This study examines associations between parental 
modelling and support and children's physical activity (PA) and consumption of fruit and vegetables 
(FV), and combinations of these behaviours. 
Methods: In 200213 parents of 775 Australian children aged 10-12 years reported how frequently 
their child ate a variety of fruits and vegetables in the last week. Children wore accelerometers for 
eight days during waking hours. Parental modelling and parental support (financial and transport) 
were self-reported. Binary logistic and multinomial logistic regression analyses examined the 
likelihood of achieving ~ 2 hours of PA per day (high PA) and of consuming ~ 5 portions of FV per 
day (high FV) and combinations of these behaviors (e.g. high PAllow FV), according to parental 
modelling and support. 
Results: Items of parental modelling and support were differentially associated with child 
behaviours. For example, girls whose parents reported high PA modelling had higher odds of 
consuming ~ 5 portions of FV/day (OR = 1.95, 95% Cl = 1.32-2.87, P < 0.00 I). Boys whose parents 
reported high financial support for snacks/fast foods had higher odds of having 'high PAllow FV' (OR 
= 2.0, 95% Cl = 1.1-3.7). 
Conclusion: Parental modelling of and support for physical activity and fruit and vegetable 
consumption were differentially associated with these behaviours in children across behavioural 
domains and with combinations of these behaviours. Promoting parents' own healthy eating and 
physical activity behaviours as well encouraging parental modelling and support of these behaviours 
in their children may be important strategies to test in future research. 
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The available information on the contribution offamily circumstance to adolescent dietary behaviours is 
inconsistent. Indicators of family circumstance may impact adolescent behaviours by influencing their 
daily home environment. This study examined cross-sectional and longitudinal relationships between 
indicators offamily circumstance and (i) breakfast skipping and (H) consumption of snack food. fast food. 
fruits and vegetables among adolescents. Dietary behaviour was assessed using a web-based survey 
completed by 1884 adolescents from years 7 and 9 of secondary schools in Victoria. Australia. at baseline 
and 2 years later. Five indicators of family circumstance (parental marital status. maternal education. 
maternal employment status. number of brothers and number of sisters) were assessed with a 
questionnaire completed by parents at baseline only. Logistic regression was used to examine cross-
sectional associations between indicators of family circumstance and dietary behaviours. Multinomial 
logistic regression was used to examine associations between indicators of family circumstance and 2-
year change in dietary behaviours. Individual indicators of family circumstance were differentially 
associated with adolescent dietary behaviours. Cross-sectional and longitudinal associations differed for 
adolescent boys and girls highlighting the importance of assessing specific dietary behaviours and food 
types individually by gender. This study highlights the complexity of the relationships between family 
circumstance and adolescent dietary behaviours. Future research needs to assess the efficacy of 
strategies promoting maternal nutritional knowledge on the dietary behaviours of adolescents. 
Introduction 
The dietary behaviours of adolescents are likely to play an 
important role in the development of a range of chronic health 
conditions including ovelWeight and obesity (Stockman. Schenkel. 
Brown. & Duncan. 2005). For example. breakfast skipping has been 
associated with ovelWeight in young adulthood (Crossman. Anne 
Sullivan. & Benin. 2006) and is relatively common among 
adolescents in Western countries {Keski-Rahkonen. Kaprio. Rissa-
nen. Virkkunen. & Rose. 2003). In addition. diets poor in fruits and 
vegetables and high in fast foods and unhealthy snacks have been 
associated with higher body mass index (Maskarinec. Novotny. & 
Tasaki. 2000; Rennie. Johnson. & Jebb. 2005); yet, relatively few 
adolescents consume diets in line with current dietary recom-
mendations (Currie et al.. 2004; Guenther. Dodd. Reedy. & Krebs-
Smith. 2006; Magarey. Daniels. & Smith, 2001). Exploring factors 
that influence adolescents' dietary behaviors is imperative for 
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identifying target groups and informing interventions aimed at 
promoting healthy eating. 
The family environment has been identified as a critical context 
for the development of eating behaviours (Tinsley. 2003). The 
influence of family circumstance (e.g. parental marital status. 
parental education level. parental employment status. sibling 
status) on adolescents' food habits/choices has not been compre-
hensively explored, yet such characteristics may impact adoles-
cent behaviours by influencing their daily home environment. 
Previous studies have focused on single components of family 
circumstance (e.g. parental education level) (Videon & Manning. 
2003). which limits the ability to compare the influence of different 
aspects of family circumstance on dietary behaviour across studies 
(due to different samples and methodologies). It is important to 
consider the influence of multiple indicators of family circum-
stance on eating behaviour in the same sample of adolescents. 
using the same methodology. because differential associations 
may point to different underlying pathways (Hesketh. Crawford, & 
Salmon. 2006). For example. the pathways may relate to 
differences in financial resources, parental time available (e.g. to 
shop and prepare foods) and sibling modelling to facilitate 
adolescent healthy eating. 
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Parenting styles, family structure and adolescent dietary 
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Abstract 
Objective: To examine associations between parenting styles, family structure and 
aspects of adolescent dietary behaviour. 
Design: Cross-sectional study. 
Setting: Secondary schools in the East Midlands, UK. 
Subjects: Adolescents aged 12-16 years (n 328, 57% boys) completed an FFQ 
assessing their consumption of fruit, vegetables, unhealthy snacks and breakfast. 
Adolescents provided information on parental and sibling status and completed a 
seventeen-item instrument measuring the general parenting style dimensions of 
involvement and strictness, from which four styles were derived: indulgent, 
neglectful, authoritarian, authoritative. 
Results: After controlling for adolescent gender and age, analysis of covariance 
revealed no significant interactions between parenting style and family structure 
variables for any of the dietary behaviours assessed. Significant main effects for 
family structure were observed only for breakfast consumption, with adolescents 
from dual-parent families (P< 0'01) and those with no brothers (P< 0'05) eating 
breakfast on more days per week than those from single-parent families and those 
with one or more brother, respectively. Significant main effects for parenting style 
were observed for all dietary behaviours apart from vegetable consumption. 
Adolescents who described their parents as authoritative ate more fruit per day, 
fewer unhealthy snacks per day, and ate breakfast on more days per week than 
those who described their parents as neglectful. 
Conclusions: The positive associations between authoritative parenting style and 
adolescent dietary behaviour transcend family structure. Future research should 
be food-specific and assess the efficacy of strategies promoting the central attri-
butes of an authoritative parenting style on the dietary behaviours of adolescents 
from a variety of family structures. 
Keywords 
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Dietary behaviour 
Dietary behaviour is a major determinant of chronic dis-
ease and the promotion of healthful dietary behaviours in 
all populations, including adolescents, is a public health 
priority. It is widely acknowledged that adolescents eat 
fewer fruits and vegetables than is recommended for 
health(1,2), and studies have shown that many adolescents 
engage in health-compromising behaviours such as fre-
quent dieting, meal skipping and consumption of foods 
high in fats, sodium and sugaP). Diets rich in fruit and 
vegetables have important short- and long-term health-
protective effects(4,5), whereas diets including high 
intakes of unhealthy snacks, and frequent breakfast 
skipping, have been associated with detriments to health, 
such as higher BMI(6,7). Dietary behaviours established in 
adolescence are more likely to persist into adulthood(8,9). 
Examining the influences on adolescent dietary behaviours 
is integral for the development of targeted intervention 
strategies. 
'Corresponding author: Email N.Pearson@lboro.ac.uk 
The family environment has been identified as a critical 
context for the development of eating behavioursoO). 
Research suggests that within the family environment the 
quality of the parent-adolescent relationship has a sig-
nificant impact on the development of adolescent health-
risk behaviours(ll). Such research has found parental 
warmth and involvement, emotional support, appropriate 
granting of autonomy, and clear, bidirectional communica-
tion to be positively associated with more healthful beha-
viour in children and adolescents(12,13). This clustering of 
parental attributes is known as 'authoritative' parenting, one 
of several styles of parenting identified by Baumrind04,15). 
Parenting style is a global concept regarded as the general 
emotional climate for parent-adolescent interactions 
© The Authors 2009 
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School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LEII 3TU 
September 2007 
Dear Parent / Guardian / Care-Giver 
• _ Loughborough 
., University 
Research staff and students from Loughborough University are carrying out a 
study, looking at influences on young people's (aged 12-14 years) physical 
activity, diet and sedentary behaviours, in the Leicestershire area. 
[Loughborough University is one of the UK's leading Higher Education 
institutions for teaching and research in sport and exercise sciences]. 
In order to investigate influences on young people's physical activity, diet and 
sedentary behaviours, young people will be asked to complete a simple 
questionnaire and diary and wear an accelerometer for a week, and parents will 
be asked to complete a simple questionnaire. 
The enclosed pack contains information detailing the study's aims and measures 
that will be used. We would really like your son/daughter to be part of this 
study. To find out more about what this would involve please read the attached 
information carefully and if you DO NOT want your child to participate in the 
study please return the consent form to the school. 
In this pack you should find: 
a. An information sheet, explaining in greater detail, the purpose and 
requirements of the study. 
b. An informed consent form which MUST be signed by you and returned to 
the school if you DO NOT want your child to participate in the study. 
If you have any questions please contact Natalie Pearson (07773165524), 
N.Pearson@lboro.ac.uk or Dr Trish Gorely (01509 226321), 
p. j.gorely@lboro.ac.uk 
Ki nd regards, 
Natalie Pearson 
Study Information 
Background Information 
There is much interest in the physical activity, dietary and 
sedentary behaviours of young people, especially because of the 
increasing levels of overweight and obesity. Researchers from 
Loughborough University have designed a study to try and 
understand why young people behave the way they do. The 
school your son/daughter attends has signed up to take part in 
this study. This information sheet outlines what the study 
involves and asks whether you are willing for your child to 
participate. 
What your child will be asked to do: 
During one double lesson your child will: 
• Complete a questionnaire about: 
• Physical activity 
• The food they eat 
• Their family 
In addition your child will be asked to: 
• Wear an activity logger (accelerometer) 
every day for one week 
• Keep a diary of sedentary behaviours for 
the three hours immediately after school 
for 3 school days. 
When will this study take place: 
The questionnaire will be completed on one school day in September. The activity 
monitors and diaries will be collected from the school one week later. 
Loughborough 
University 
More about the study 
Physical activity assessment: 
Accelerometers are small lightweight physical activity loggers that give a measure 
of time spent being active and how hard someone is working while being active. 
The accelerometer is worn above the hip and is attached with a clip to a waist 
belt. Aside from remembering to put the accelerometer on and off there is no 
further demand made upon the wearer. They do not interfere with the normal 
activities of the wearer. 
Food Intake: 
Your child will be asked to fill in 
some simple food frequency 
questions. The foods that we will be 
asking about are breakfast, fruit and 
vegetables and snacks. 
Sedentary behaviours: 
Time budget diaries will be used to gather 
data on your child's sedentary behaviours 
from the time they finish school to when 
they eat their evening meal (approximately 
3 hours). Young people will record their 
actions, location and who they are with. 
What you as a parent will be asked to do: 
• Complete a brief questionnaire covering 
demographics, parenting styles and parental 
support for physical activity. This will take 
between 10 and 15 minutes. 
ortant notes: 
Although these assessments take place at school it is NOT compulsory for your child to take part 
Your child can withdraw from all or part of the study at any time without giving a reason 
All staff working on the study have been trained in the measurements involved 
All staff have Criminal Records Bureau (CRB) clearance 
All information will be stored anonymously 
No individual child will be named in any report or research publication 
hat to do now: 
you are NOT willing for your child to take 
rt in the study please complete and return 
e attached consent form to the school. 
Contact details: 
If you have any further questions please 
contact Natalie Pearson (07773165524) or 
N.Pearson@lboro.ac.uk 
Or Dr Trish Gorely (01509 226321), 
p. Lgorely@lboro.ac.uk 
Loughborough 
University 
Parent / Guardian Consent 
• I have been given the opportunity to ask questions (please contact Natalie 
Pearson or Dr. Trish Gorely if you have any questions) and I understand 
what is requi red from my chi Id. 
I have seen the information sheet and fully understand what the study* entails: 
Study: 
*Physical activity questions, *food intake questions, * family questions, *physical 
activity monitoring by accelerometer, * sedentary behaviour monitoring by time-
budget diaries. 
I understand that my child can withdraw at any time and/or can choose to only 
do part of the testing. 
I do not want my child (please 
print child's name) to participate 
in this study: 
Parent / guardian's signature 
Parent / guardian's name 
Direct line for Natalie Pearson 
Email address for Natalie Pearson 
Direct line for Dr Trish Gorely 
Email address for Dr Trish Gorely 
07773165524 
N.Pearson@lboro.ac.uk 
01509 226321 
p. j.gorely@lboro.ac.uk 
Appendix 3 
Food Frequency Questionnaire used for the study described in Chapter 3.1 
Section 3. About your eating behaviours 
1. Please fill in the table regarding how often you usually eat the foods listed, please tick the box 
that most applies to you (see example). 
Type of food (and Never/less 1-3 a 1 a 2-6 a 1 2-3 a 4-5 a 5+a 
portion size) than 1 a month week week a day day day day 
month 
Example. Turnips ~ 
Apples (one) 
Pears (one) 
Oranges (one) 
Bananas (one) 
Strawberries 
Peaches, plums, 
apricots (one) 
Grapes (one bunch) 
Fruit juice (one glass) 
Raisins (small pack) 
Tomatoes (one) 
Green beans 
Broccoli 
Carrots 
Lettuce 
Cucumber 
Cauliflower 
Swede 
Celery 
Onion 
Sweet potatoes 
Cabbage, spinach 
Peppers 
Chocolate bar (small 
bag/bar) 
Chocolate bar (large) 
Sweets (small tube/bag) 
Sweets (large bag e.g. 
haribo) 
Cereal bar 
Crisps (one bag) 
Biscuits (one) 
Flapjack (one piece) 
Appendix 4 
Adolescent questionnaire: Food frequency questionnaire, family structure and 
parenting styles questions used for the study described in Chapter 4.2 
Section 3. About ~our eating behaviours 
1. Please fill in the table regarding how often you usually eat the foods listed, please tick the box that most 
applies to you (see example). 
Type of food (and Neverlless 1-3 a 1 a 2-6 a 1 2-3 a 4-5 a 5+a 
portion size) than 1 a month week week a day day day day 
month 
Example. Turnips ~ 
Apples (one) 
Pears (one) 
Oranges (one) 
Bananas (one) 
Strawberries 
Peaches, plums, 
apricots (one) 
Grapes (one bunch) 
Fruit juice (one glass) 
Raisins (small pack) 
Tomatoes (one) 
Green beans 
Broccoli 
Carrots 
Lettuce 
Cucumber 
Cauliflower 
Swede 
Celery 
Onion 
Sweet potatoes 
Cabbage, spinach 
Peppers 
Chocolate bar (small 
bag/bar) 
Chocolate bar (large) 
Sweets (small tube/bag) 
fSweets (large bag e.g. 
haribo) 
[cereal bar 
Crisps (one bag) 
Biscuits (one) 
Flapjack (one piece) 
Section 3. Continued 
2. During the past 7 days how many times did all or most of your family living in your house, eat a 
meal together? D Times 
3. During the past 7 days how often was at least one of your parents in the room when you ate 
your evening meal? (please circle a number) 
o 1 2 3 4 5 6 7 
4. During the past 7 days how often did you eat breakfast? (please circle a number) 
o 1 2 3 4 5 6 7 
5. On a typical school day how many times do you snack (eat in between meals)? 
o 1 2 3 4 5 5 + 
6. On a typical weekend day how many times do you snack (eat in between meals)? 
o 1 2 3 4 5 5+ 
You're doing great - keep goingU~ 
Section 4. About your family 
1. Who do you live with at home? 
D Mother Mother and father D 
Mother and step-father D 
Father and step-mother D 
Father D 
Other family D 
Other (please state) 
2. How many brothers and sisters do you have? 
Brothers ~ Sisters ~ 
3. How often is a parent usually at home when you leave for school? 
Always D 
Almost always D 
Sometimes D Almost Never D 
Never D 
4. How often is a parent usually at home when you return from school? 
Always D 
Almost always D 
Sometimes D Never D 
Almost never D 
Section 5. About ~our l2arents 
Please circle the number against each statement that you most strongly agree with. 
Statement Strongly Disagree Neither Agree Strongly 
disagree agree 
1. When I come home or leave the house, I 1 2 3 4 5 
have to tell my parents 
2. When I have a bad result at school, my 1 2 3 4 5 
parents encourage me to do better. 
3. I can count on my father when I have any 1 2 3 4 5 
problems. 
4. My mother helps me with homework if I 1 2 3 4 5 
do not understand something. 
5. I find it very easy to talk to and be open 1 2 3 4 5 
with my mother. 
6. If I have a bad result in school my 1 2 3 4 5 
parents offer to help me. 
7. My parents know what I do in my leisure 1 2 3 4 5 
time. 
8. My father helps me with homework if I 1 2 3 4 5 
Do not understand something. 
9. My parents know where I go in the 1 2 3 4 5 
evenings. 
10. My parents know exactly where I am 1 2 3 4 5 
after school. 
11. My parents make time to talk to me. 1 2 3 4 5 
12. My parents know where I am after 1 2 3 4 5 
school. 
13. If I get a good result at school my 1 2 3 4 5 
parents show pleasure. 
14. Me and my parents regularly do 1 2 3 4 5 
something fun together. 
15. I can count on my mother when I have 1 2 3 4 5 
any problems. 
16. What time are you usually allowed to stay out until on a school night (Sunday-Thursday)? 
(please circle) 
I am not allowed to go out during the week Between 10 and 11 o'clock 
Before 8 o'clock After l1/at any time I want to 
Between 8 and 10 o'clock 
17. What time are you usually allowed to stay out until on a Friday-evening or Saturday-
evening? (please circle) 
I am not allowed to go out during the weekend 
Before 8 o'clock 
Between 8 and 10 o'clock 
Between 10 and 11 o'clock 
After l1/at any time I want to 
The Endl Thank you for completing 
this questionnaireln 
Appendix 5 
Examples of recruitment letters and posters used in the pilot intervention study 
described in Chapter 5 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LE!! 3TU 
November 2008 
Dear Parent / Guardian / Care-Giver 
• 11 Loughborough 
., University 
Very few people meet the government recommendations of consuming 5 
portions of fruit and vegetables per day. Eating the recommended amount of 
fruit and vegetables is associated with positive health outcomes in young 
people and in adults. We write to invite you and your family to participate in 
this exciting programme to increase fruit and vegetable consumption. This 
programme is being conducted by a research team from the School of Sport 
and Exercise Sciences, Loughborough University. [Loughborough University is 
one of the UK's leading Higher Education institutions for teaching and research 
in sport and exercise sciences]. 
For this programme we are aiming to recruit a large number of families with 
children aged 11-14 years across the United Kingdom. This programme offers 
you and your family a free home-based service to try to promote healthy 
eating. In return we will ask you to complete several simple questionnaires 
over a three-month period. This study can all be done via post and will not 
involve any face-ta-face contact with the research team, and will not take up 
too much of your time. Any details that you provide to the research team will 
be stored anonymously and won't be seen by anyone other than the 
researchers. 
This programme is designed to benefit the whole family. We would really like 
you and your family to take part. If you are interested in being part of this 
study, please contact Natalie for further details. 
Natalie Pearson (07773165524) N.Pearson@lboro.ac.uk 
Kind regards, 
Natalie Pearson (Researcher) 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LEII 3TU 
• 11 Loughborough 
., University 
A study to investigate family influences on adolescent's fruit and vegetable consumption 
Dear Head Teacher, 
We write to ask your school to participate in the recruitment phase of a study 
investigating influences on adolescent's fruit and vegetable consumption, which is being 
conducted by a research team from the School of Sport and Exercise Sciences, Loughborough 
University. We acknowledge that there are many competing demands upon the time of 
teachers and pupils, and can assure you that the demands placed on the school and its staff 
and pupils will be extremely minimal. 
The study will investigate the influence of various family characteristics, for example 
parenting modelling of and support for their child's fruit and vegetable consumption. The 
study will target adolescents aged 12 - 14 years (years 7-9), recruited through schools in the 
United Kingdom. Data collection will begin in October 2008 and will continue throughout 
2008/2009. 
We ask your school to distribute letters to all pupils in years 7,8 and 9, which are to 
be taken home for parents to read and respond to if they so wish. This is all we ask of your 
school and anticipate that your school will have no further involvement in this study. If you 
require any additional information, please do not hesitate to contact a member of the research 
team. We will follow up this letter with a phone call to you in one week to gauge interest. If 
you are willing for your school to take part, it would be helpful if at that time you could 
nominate a member of staff with whom we can make further arrangements. 
Many thanks for giving this consideration. 
Yours sincerely, 
Natalie Pearson 
Researcher 
N.Pearsonilillboro.ac.uk 
Tel. 07773165524 
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Appendix 6 
Parental consent fonn and baseline cover letter used in the pilot intervention 
described in Chapter 5 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LEII 3TU 
N.Pearson@lboro.ac.uk 
Tel. 01509228450 
~ Loughborough 
., University 
Parent I Guardian Consent 
All participants under 18 years of age must be provided with written consent from a 
parent or guardian, in order to take part in this study. Please read the following 
statements and sign below. 
• I have had all procedures for this study explained to me 
• I understand my child is free to withdraw from this study at any time 
If you do not understand these statements or would like further information, please 
contact a member of the research team. 
As the parent I guardian of _______________ (print name) I 
give consent for my son I daughter to take part in this study. 
Parent I guardian's signature 
Parent I guardian's name 
Contact details: 
Andy Atkin - A.Atkin@lboro.ac.uk 
Natalie Pearson - N.Pearson@lboro.ac.uk 
Tel. 01509228450 
School of Sport and Exercise Sciences 
Loughborough University. 
Loughborough LEll 3TU 
Dear Parent / Guardian / Care-Giver, 
• 11 Loughborough 
• University 
Welcome to Choose 5 Fruit and Veg every day, a family-based approach to increasing fruit 
and vegetable consumption in adolescents. Thank you for participating in this research. This 
research is important in that it will help us to better understand young people's fruit and 
vegetable intake. We are also keen to learn more about the role of the family on this issue. 
As we have mentioned to you previously, the first part of this study involves you and your 
son / daughter completing some questionnaires. You will be asked to complete 
questionnaires on two more occasions. Enclosed in this pack you will find: 
• A questionnaire for yourself (and a pen) 
• An envelope for your son / daughter, containing a questionnaire and a pen 
• A consent form 
• A pre-paid addressed envelope 
Please read, sign and date the consent form to indicate that you agree for you and your child 
to participate in this study. Please complete the survey for parents and pass the envelop 
addressed to your child on to them and encourage them to complete their questionnaire. 
We anticipate that the questionnaires will take no longer than 15-20 minutes to complete. 
Once you and your son / daughter have completed the questionnaires, please use the pre-
paid envelope provided to return the questionnaires and consent form to us. Please return 
the questionnaires by _________ _ 
Once we have received your questionnaires, we will be in touch again shortly with your last 
pack of questionnaires. 
Thank you again for your participation, 
Kind regards, 
Natalie Pearson 
Please do not hesitate to contact the research team if you have any questions at this stage. 
Natalie Pearson 
07773165524 
N.Pearson@lboro.ac.uk 
Appendix 7 
Adolescent and parent questionnaires (including process evaluation) used for the 
pilot intervention study described in Chapter 5 
11 
Parent questionnaire 
~ Loughborough 
• University 
11 
~ Loughborough 
• University 
Thank you fortaking,the time to complete this questionnair~ abouteating'f~uit 
andvegetablesangwhatyou think about eating fruit andveg~tables.This is 
NOT a test - there are no right or wrong answers. No one else wiUsee your 
anslNersapartfrom the 'researchers"soprease be as accurate andas'ihonestas 
, possible. Please!c:tn~Vfer ALL of the questions. ' 
1. What is your relation to the child 
rolled in this programme? 
D Step-parent D 
ather D Other family-member D 
er (please state) I I 
· What is your marital status? 
ingle D Widowed D 
D Divorced D 
D Cohabitation D 
What is your date of birth? 
· What is the occupation of the main income 
rner in your household? 
• What is your highest level of 
hooling (e.g. completed secondary 
hool)? 
6. What is your ethnic origin (please circle)? 
White 
British 
Irish 
Other 
Asian or Asian British 
Indian 
Pakistani 
Bangladeshi 
Other 
Chinese 
Other ethnic group 
Mixed 
White and Black Caribbean 
White and Black African 
White and Asian 
Other 
Black or Black British 
Caribbean 
African 
Other 
~ Loughborough 
• University 
When you are answering the following 2 questions, please think about the fruits and 
vegetables you usually eat and NOT the fruits and vegetables you like or dislike. Also keep in 
mind the portion size of each fruit and vegetable. Please circle the letter that most applies to 
you for both questions. 
Thinking back over the past week, how many portions of fruit did you usually eat on a 
typical day? (please circle one answer) 
a) no fruit 
b) less that one portion 
Examples of one portion of fruit: 
c) 1 portion • one medium apple 
d) 2 portions • one medium banana 
• 3 tablespoons of fruit salad 
e) 3 portions 
f) 4 portions 
• 2 tangerines I Satsuma 
• I tablespoon of dried fruit 
g) 5 or more portions 
Thinking back over the past week, how many portions of vegetable did you usually eat 
on a typical day? (please circle one answer) 
a) no vegetables 
b) less that one portion 
c) 1 portion Examples of one portion of vegetables: 
• 2 spears of broccoli 
d) 2 portions 
e) 3 portions 
• 2-inch slice of cucumber 
• 3 tablespoons of frozen mixed vegetables 
• 3 sticks of celery 
f) 4 portions • 8 florets of cauliflower 
g) 5 or more portions 
I~ Loughborough 
• University 
Please read each statement and circle the number that most strongly applies to you. 
(please think about your 12-14 year old child when answering questions referring to 'your 
child') 
A lot Some Very 
little 
In the past week how much fruit 1 2 3 4 5 
and vegetables do you think you 
ate? 
In the past week how much fruit 1 2 3 4 5 
and vegetables do you think your 
child ate? 
Much More About less Much 
more the less 
same 
Do you think that you eat more or 1 2 3 4 5 
less fruit and vegetables than 
other people your age? 
Do you think that your child eats 1 2 3 4 5 
more or less fruit and vegetables 
than other people their age? 
How much fruit and vegetables do you think you and your child should eat each day to 
have a healthy diet? 
~ Loughborough 
• University 
Think about the past week when you read the following statements and circle the 
number that most strongly applies to you. 
Always Sometimes Never 
1. How often do you encourage 1 2 3 4 5 
your child to eat fruits? 
2. How often do you encourage 
your child to eat vegetables? 
3. How often do you praise your 1 2 3 4 5 
child when they eat fruits? 
4. How often do you praise your 1 2 3 4 5 
child when they eat vegetables? 
5. How often were different kinds 1 2 3 4 5 
of fruits available in your home? 
6. How often were different kinds 1 2 3 4 5 
of vegetables available in your 
home? 
7. How often did you serve 1 2 3 4 5 
vegetables at mealtimes? 
8. How often did you serve fruit 1 2 3 4 5 
at mealtimes? 
~ Loughborough 
• University 
Think about the past week when you read the following statements and circle the 
number that most strongly applies to you. 
Yes, Sometimes No, 
everyday never 
1. Were there any fruits on the 1 2 3 4 5 
kitchen counter or somewhere in 
the open that you could see? 
2. Were there any vegetables on 1 2 3 4 5 
the kitchen counter or 
somewhere in the open that you 
could see? 
3. Were there any fruits, cut up 1 2 3 4 5 
fruits, or fresh fruit juice on the 
front shelf of the fridge? 
4. Were there any vegetables, cut 1 2 3 4 5 
up vegetables, or fresh vegetable 
juice on the front shelf of the 
fridge? 
5. Were there any fruits that were 1 2 3 4 5 
prepared ready to be eaten as a 
snack or as part of a meal? 
6. Were there any vegetables that 1 2 3 4 5 
were prepared ready to be eaten 
as a snack or as part of a meal? 
~ Loughborough 
• University 
The following questions are about the free resources you received. Please provide as much 
detail as you can, these questions will help us to refine our program for future research. 
Please feel free to write any comments you may have next to any of the following 
questions. 
Did you receive both newsletters 1 and 2? 
Yes, both D Neither D Newsletter lonly D Newsletter 2 only D 
• How interesting did you 
d ... 
op tips 
.. Portion guide 
. How useful did you find ... 
etter 1 
etter 2 
Interesting 
1 
1 
1 
1 
1 
Useful 
1 
1 
1 
1 
1 
Neither Not interesting 
2 3 
2 3 
2 3 
2 3 
2 3 
Neither Not useful 
2 3 
2 3 
2 3 
2 3 
2 3 
Didn't read 
4 
4 
4 
4 
4 
Haven't used 
them 
4 
4 
4 
4 
4 
After reading the newsletters and Yes 
er resources, did you feel that ... 
increasing your child's fruit and 1 
le intake could be achieved 
ncreasing your own fruit and 1 
le intake could be achieved 
could make changes to encourage 1 
ur child to eat more fruit and 
abies 
could make changes at home to 1 
itate your child's fruit and vegetable 
ke 
knew more about the importance 1 
a diet rich in fruit and vegetables 
Reading the No 
resources 
didn't make a 
difference 
2 3 
2 3 
2 3 
2 3 
2 3 
~ Loughborough 
• University 
Don't feel that 
we needed to 
make any 
changes 
4 
4 
4 
4 
4 
• Are you aware of any programmes in your child's school or in your community targeting fruit and 
able intake? 
Yes D 
No D 
If yes, please give details. 
Which of the free resources did you find most useful I informative? 
Newsletter 1 D 
Newsletter 2 D 
Recipes D 
Portion guide D 
Top tips D 
All of the resources D 
~ Lo~ghb.orough 
• Umverslty 
· How did you feel about receiving all of the resources and materials through the post? 
This was a good method 
Would have preferred a 
different method (please state) 
I 
D 
D 
I 
Would have preferred to 
have seen the researchers 
to discuss the materials 
· How did you feel about the methods we used to contact you (i.e. email)? 
This was a good method D 
Would have preferred to 
be contacted by phone only D 
· Overall, what did you think of the newsletters? 
Would have preferred to 
have seen the researchers 
face to face for all contact 
Other method (please state) 
D 
D 
O. Did you access any of the internet sites provided at the end of each newsletter? 
Yes D 
No D 
If yes, were they useful? 
. Did your child receive their newsletters one and two? 
Yes, both D Neither D Newsletter 1 only D Newsletter 2 only D 
Did you look at your child's newsletters? 
Yes D No D 
fyes, 
you find them a) informative 
b) beneficial 
Yes D 
Yes D 
Neither yes or no D 
Neither yes or no D 
Did your child enjoy receiving the newsletters and other resources? 
Yes D They were not bothered D No D 
14. Did you encourage your child to ... Yes No I didn't 
know 
about them 
Read the newsletters 1 2 3 
Complete the quizzes 1 2 3 
Use their monitoring charts 1 2 3 
Use their recipes 1 2 3 
~ Loughborough 
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No D 
No D 
No need for 
encouragement 
4 
4 
4 
4 
• Which of your child's free resources did you think was the most beneficial! informative? 
Newsletter 1 D Portion guide D All of the resources D 
Newsletter 2 D Quizzes D 
Recipes D Monitoring chart D 
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To help us refine our program for futures research, please would you let us know any 
comments or suggestions on how we could improve the program. 
Thank you. Please return this questionnaire, along with your child's 
completed questionnaire, using the envelope provided. Thanks again, your 
participation in our research is invaluable. 
r 
Questionnaire 
for Teens 
I! Loughborough 
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. This isa qui~tionnai~i'about eati"gfruit:ci"d vegetcibi~ and. wharY6'~think·· 
abouteati ng fruit and veg~tables. 'This is· NOTa test.;. there·are norighfor 
wrong!:l~swers~ No one else will see your answers. so please be as accurate: and 
. . .. as honest as possible. 
This is the finalquesti6nnaire we willciskyoutocomplete~ There ari a few 
extrdquestions dtthe end; these are reaHyimportant and will help us to make 
this programbetterinthefuture . 
.... Please, read "ALL of the questibnscariefully and fo"b~the adviceabov~each 
'i questionfo help y()ufiHt~em in E~~rectly. Please answer ALL of t,he questions. 
What is your date of birth? 
Are you: Male D Female D 
r I~ Loughborough • University 
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Please fill in the table below regarding how often you usually eat the fruits listed. 
When you are filling in the table think about the fruits you usually eat and NOT the 
fruits you like or dislike. Also keep in mind the portion size of each fruit. Please 
circle the number that most applies to you for each fruit item on the list. 
Type of food (and portion Never/ 1-3 a 1 a 2-6 a 1 or 
size) less month week week more a 
than 1 day 
a month 
1. Apples (one) 1 2 3 4 5 
2. Bananas (one) 1 2 3 4 5 
3. Oranges (one) 1 2 3 4 5 
4. Pears (one) 1 2 3 4 5 
5. Peaches (one) 1 2 3 4 5 
6. Nectarines (one) 1 2 3 4 5 
7. Grapes (1 handful) 1 2 3 4 5 
8. Fresh fruit juice (1 medium 1 2 3 4 5 
glass) 
9. Strawberries (7 1 2 3 4 5 
strawberries) 
10. Raisins (1 tablespoon) 1 2 3 4 5 
11. Kiwi fruit (2 kiwi fruits) 1 2 3 4 5 
12. Pineapple (1 large slice) 1 2 3 4 5 
13. Mango (2 slices) 1 2 3 4 5 
14. Tomatoes (one or 7 1 2 3 4 5 
cherry) 
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Please fill in the table below regarding how often you usually eat the vegetables 
listed. When you are filling in the table think about the vegetables you usually eat 
and NOT the vegetables you like or dislike. Also keep in mind the portion size of 
each vegetables. Please circle the number that most applies to you for each 
vegetable item on the list. 
Type of food (and portion Never/ 1-3 a 1 a 2-6 a 1 or 
size) less month week week more a 
than 1 day 
a month 
1. Cucumber (2-inch piece) 1 2 3 4 5 
2. Cabbage (3 tablespoons) 1 2 3 4 5 
3. Carrots (3 tablespoons) 1 2 3 4 5 
4. Green beans/peas (3 1 2 3 4 5 
tablespoons) 
5. Broccoli (2 spears) 1 2 3 4 5 
6. Lettuce (1 bowlful) 1 2 3 4 5 
7. Cauliflower (8 florets) 1 2 3 4 5 
8. Swede (3 tablespoons) 1 2 3 4 5 
9. Celery (3 sticks) 1 2 3 4 5 
10. Onion (one) 1 2 3 4 5 
11. Peppers (half a pepper) 1 2 3 4 5 
12. Leeks (one) 1 2 3 4 5 
13. Spinach (1 bowlful) 1 2 3 4 5 
14. Sweetcorn (3 tablespoons 1 2 3 4 5 
or 1 cob) 
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Please read each statement and circle the number that most strongly applies to you. 
A lot Some Very 
little 
In the past week how much 1 2 3 4 5 
fruit and vegetables do you 
think you ate? 
In the past week how much 1 2 3 4 5 
fruit and vegetables do you 
think your parents ate? 
Much More About Less Much 
more the less 
same 
Do you think that you eat 1 2 3 4 5 
more or less fruit and 
vegetables than other people 
your age? 
Do you think that your 1 2 3 4 5 
parents eat more or less fruit 
and vegetables than other 
people their age? 
How much fruit and vegetables do you think you should eat each day to 
have a healthy diet? 
1. 1 portion of fruit and 1 portion of vegetables 
2. 2 portion of fruit and 2 portions of vegetables 
3. 3 portions of fruit and 2 portions of vegetables 
4. 5 portions of fruit and 5 portions of vegetables 
5. 5 portions of fruit and vegetables all together 
, ~ 
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Please read each statement and circle the number that most strongly applies to you. 
Yes, Maybe No, 
Read this statement before most of never 
each question ... the 
time 
When you decide not to eat 
fruit and vegetables, is it 
because ... 
1 .... they take too much time to 1 2 3 4 5 
eat? 
2 .... you want to eat something 1 2 3 4 5 
else? 
3 .... your hands get messy? 1 2 3 4 5 
4 .... they get squashed in your 1 2 3 4 5 
school bag? 
5 .... there aren't any at home? 1 2 3 4 5 
6 .... there aren't any at school? 1 2 3 4 5 
7 .... they don't look very tasty? 1 2 3 4 5 
8 .... they cost too much to buy? 1 2 3 4 5 
" 
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Please read each statement and circle the number that most strongly applies to you. 
Strongly Agree Neither Disagree Strongly 
agree agree disagree 
nor 
disagree 
1. I eat fruit and vegetables 1 2 3 4 5 
regularly. 
2. I eat fruit and vegetables 1 2 3 4 5 
without anyone telling me too. 
3. Eating fruit and vegetables is 1 2 3 4 5 
something I do without having 
to remember. 
4. I feel weird if I do not eat 1 2 3 4 5 
fruit and vegetables. 
5. I eat fruit and vegetables 1 2 3 4 5 
without thinking about it. 
6. It would take effort not to 1 2 3 4 5 
eat fruit and vegetables. 
7, Eating fruit and vegetables is 1 2 3 4 5 
something that belongs to my 
(daily, weekly, monthly) routine. 
S. I start eating fruit and 1 2 3 4 5 
vegetables before I realize I'm 
doing it. 
9. I would find it hard not to 1 2 3 4 5 
eat fruit and vegetables. 
10. Eating fruit and vegetables 1 2 3 4 5 
is something I don't have to 
think about doing. 
11. Eating fruit and vegetables 1 2 3 4 5 
is something that's typically 'me'. 
12. I have been eating fruit and 1 2 3 4 5 
vegetables for a long time. 
, c 
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Which of the following fruits do you like or dislike? 
like a Have 
lot not 
tried 
1. Apples 1 2 3 
2. Bananas 1 2 3 
3. Oranges 1 2 3 
4. Pears 1 2 3 
5. Peaches 1 2 3 
6. Nectarines 1 2 3 
7. Grapes 1 2 3 
S. Fresh fruit juice 1 2 3 
9. Strawberries 1 2 3 
10. Raisins 1 2 3 
11. Kiwi fruit 1 2 3 
12. Pineapple 1 2 3 
13. Mango 1 2 3 
14. Tomatoes 1 2 3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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Really 
don't 
like 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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Which of the following vegetables do you like or dislike? 
Like a Have 
lot not 
tried 
1. Cucumber 1 2 3 4 
2. Cabbage 1 2 3 4 
3. Carrots 1 2 3 4 
4. Green beans / peas 1 2 3 4 
5. Broccoli 1 2 3 4 
6. Lettuce 1 2 3 4 
7. Cauliflower 1 2 3 4 
8. Swede 1 2 3 4 
9. Celery 1 2 3 4 
10. Onion 1 2 3 4 
11. Peppers 1 2 3 4 
12. Leeks 1 2 3 4 
13. Spinach 1 2 3 4 
I! Loughborough 
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Really 
don't 
like 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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Think about the past week when you read the following statements and 
circle the number that most strongly applies to you. 
Yes, Sometimes No, 
always Never 
1. If you told your parents 1 2 3 4 5 
which fruits you like, would they 
buy them? 
2. If you told your parents 1 2 3 4 5 
which vegetables you liked, 
would they buy them? 
3. Are there usually different 1 2 3 4 5 
kinds of fruits available for you 
in your home? 
4. Are there usually different 1 2 3 4 5 
kinds of vegetables available 
for you in your home? 
5. Is there usually fruit at home 1 2 3 4 5 
that you like to eat? 
6. Is there usually vegetables at 1 2 3 4 5 
home that you like to eat? 
I" ~""v """'~ ~ =""- ~ JJ;I~.<§~ 1ffl-~"""'''~~~~-,J~~~~~ffi'lo~';' ~ .. ~~",- _ .... - -~ =<~....--~_ -.,'" ~,g. "'_''''J;'''''''-~''~ ",;0,-, ~~<-'§ ~'"_~~ 
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Think about the past week when you read the following statements 
and circle the number that most strongly applies to you. 
Yes, Sometimes No, 
always Never 
1. Were there any fruits on the 1 2 3 4 5 
kitchen counter or somewhere 
in the open that you could see? 
2. Were there any vegetables 1 2 3 4 5 
on the kitchen counter or 
somewhere in the open that you 
could see? 
3. Were there any fruits, cut up 1 2 3 4 5 
fruits, or fresh fruit juice on 
the front shelf of the fridge 
ready for you as a snack? 
4. Were there any vegetables, 1 2 3 4 5 
cut up vegetables, or fresh 
vegetable juice on the front 
shelf of the fridge ready for 
you as a snack? 
5. Were there any fruits that 1 2 3 4 5 
were prepared ready for you to 
use as part of a meal or snack? 
6. Were there any vegetables 1 2 3 4 5 
that were prepared ready for 
you to use as part of a meal or 
snack? 
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The following questions are about the free newsletters and other materials you 
received. Please provide as much detail as you can, these questions will help us 
make our program better in the future. Please feel free to write comments 
next to any of the questions. 
1. Did you receive both newsletters 1 and 2? 
Yes, both 0 Neither D Newsletter 10nly D Newsletter 2 only D 
2. How interesting did you Interesting Neither Not Didn't read 
find ... interesting 
... Newsletter 1 1 2 3 4 
... Newsletter 2 1 2 3 4 
... Recipes 1 2 3 4 
... Quizzes 1 2 3 4 
3. Did you like the ... Yes Neither No Haven't used 
them 
... Newsletter 1 1 2 3 4 
... Newsletter 2 1 2 3 4 
... Recipes 1 2 3 4 
... Quizzes 1 2 3 4 
... Monitoring chart 1 2 3 4 
4. After reading the newsletters and Yes 
other materials, did you feel that ... 
... you could start to eat more fruit and 1 
vegetables 
... you could try new fruits and vegetables 1 
... you knew more about fruit and 1 
vegetables 
... eating fruits and vegetables could 1 
become something that you do everyday 
.. .you liked eating fruit and vegetables 1 
... fruits and vegetables can be eaten at 
anytime of the day 
... you could try making your own snacks 
and meals using fruits and vegetables 
1 
5. Which of the free materials did you like the best? 
Reading the 
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No 
materials didn't 
make a 
difference 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
Newsletter 1 D Quizzes D 
Newsletter 2 D Monitoring charts D 
Recipes D All of the resources D 
6. What did you think about having your own newsletters and other materials? 
Good, it was nice to have D Not bothered D 
something that was just 
for me 
Would have preferred D 
materials that were for 
me and my parents together 
7. What did you like best about the newsletters? 
.1 Loughborough 
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8. Can you think of anything else we could have sent you that would have made you think 
about eating more fruit and vegetables? 
Finally, please let us know any suggestions you have that could make our program better? 
Thank You 
Please put this questionnaire back into the 
envelope it came in. Give the envelope to 
your parents who will post it back to us. 
, r 
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Appendix 8 
Adolescent and parent newsletter packs used for the pilot intervention study 
described in Chapter 5 
MAKE THE 
DIFFERENCE 
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CHOOSE 5 FRUIT AND VEG 
EVERY DAY 
A young person's guide to 
increasing fruit and veg 
intake. Newsletter 1 
I~ Loughborough r • University 
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Why Fruit and Veg?? 
Eating more fruit and veg is ESSENTIAL to make you feel 
good and healthy inside and out. 
":Experts' rec~~merid:+hClf'we ••• 
•. 'aU.,a.im':for:afileast,5':portions'· 
• .of)fru.itc1nd,!;y~g. E:Vi:gy C>.~ Y,~" •• 
· ••.•• That·s,5 portionsiall: •• ' 
together; not 5 poMions ~offruitclnd' 5 portions: ' .• ' 
of.v~g,:, . 
5 great redsonsto eat 5 portions of fruit andveg EVERY 
DAY. They... ! ..... !.! .... "". .'. '. 
o are packed with vitamins and minerals; 
o can help you to stay ata healthyweight... . ...... . 
o lNilrgive you lots of energy to keep you going all day long. 
o help reduce the risk of some diseases and types of cane er; 
(/tastegreat arid ther~'s so many to c.roose from ..• " 
Fresh, dried, frozen or tinned fruit and veg count towards your 5 a day. 
Check out your portion gUide to see what else counts ... 
~;~t:'l~:l,; 
<<'~~ ·.~l 
~-
:~OWcar1Y()U g~t y()JFi5? 
·~Jazz.up· your breakfClsteach· .. 
J'1orningwith a.handfut offruit~ 
...... Take Cl piece of fruit t~school 
andeatitatbreaktime.> .... 
,. Aim for oneportionoffruitahd 
vegateach meala.ndfor each' 
: snack, t.hi.s waYY~1J willeasJlyget 
. your 5 ciday!!!' . . 
YOU choosing YOUR 5 EVERY day!! 
I ~ Loughborough 
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We all like choices. fruits and vegetables are great because there are lots of 
them, so if you don't like one thing there are plenty left to choose from. 
''1 WANT TO FEEL LIKE THIS .. 
~ 
.. NOT LIKE THIS? 
....... yoll only! get o~t9fy()ur bbdywhCltyOUJpufin~ ............•.. >. 
FrtJitandveg are quick to eatandcheap t.oo!! You don't need to be a chef to: 
preparethem,>they.can be.eaten.an)ltime.andal1y pl(]ce, a·nd they will really.: 
. .... ... . . giveyoll(]nenergy boost~> . ... ...... .... ... . 
Making the choice for 5 EVERY DAY 
Q Fancy a snack, don't always reach for the biscuits. 
Fruit and veg is better for you and will give you energy 
to keep you going much longer! 
'Q Go food shopping with your parents. MAKE decisions 
about the fruits and veg you want around the house. 
tlTake fruit to school with you to eat at break and lunch 
time, it will help you concentrate better in class. 
'Q Fruit is really quick to eat, most fruits don't need 
to be pealed, so grab some when your on the GO. 
How will you get YOUR 5 a day? 
~ Loughborough 
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There are so many different fruits and vegetables and for each one there are 
loads of different ways to eat them. 
CHOOSE SOME . With breakfast 
OF THIS.. . For snacks 
TOP TIP 
• With dinner 
· After exercise 
• ANYTIME 
Any fruit and veg is better 
than none and generally the 
more the better. Use the 
monitoring chart in your pack 
to keep track of how many 
portions your eating. 
.. FEEL 
LIKE 
THIS 
TOP TIPS - GO GET YOUR 5 
& Have a piece of fruit and veg at every meal and for every snack. 
I Mix up your 5 a day, try new fruits and veggies. 
a Enjoy being healthy and choosing health, it will be contagious. 
a Get in the kitchen and have your say on how you get YOURS. 
, Impress your friends with the fruit and veg recipes in your pack. 
MAKE THE 
DIFFERENCE 
r I~ Loughborough • University 
CHOOSE 5 FRUIT AND VEG 
EVERY DAY 
A young person's guide to 
increasing fruit and veg 
intake. Newsletter 2 
Try new things ... 
Every season brings a whole load of great tasting fruit 
and veg, and there are so many ways to eat them. In 
season now are ... 
r 
A Carrots and cucumber: Cut them into sticks and 
snack on them instead of crisps and biscuits, they 
are just as crunchy but twice as tasty. 
4 Apples and pears: Perfect on their own, but try 
them in your salads, chopped up on your cereal or 
covered in y~gurt. 
4 Spinach and peppers: Peppers stuffed with rice 
and spinach is a great meal idea. Or try spinach 
and peppers in your fajitas. 
ENJOY YOUR FOOD, CREATE SOME MASTER 
MEALS AND SNACKS USING FRUIT AND VEG. 
BE EXCITED THAT YOU ARE MAKING THE 
CHOICES FOR A HAPPIER, HEALTHIER YOU 
I~ Loughborough 
• University 
Eating more fruit and veg now will set you up for good 
health now and later in life. So go and get yours!!! 
, 
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Superstars and their healthy diet tips ... 
l)avidB~dl<h~rri'says·I kno\IJ asafootballer,. 
" how important it is to eat the right things to 
perform welL To have the stren~th ~nd .. , ...... 
endurancethatlneed, I eat a diet high In ,. 
fruit and vegetables and try and eat a limit~d 
amollnt of junk food". " .'. '. 
X Blue Peter presenter Zoe Salmon. supports 
Action Cancer's healthy eating campaign, which 
aims to increase fruit and veg in young peoples 
diet as a way of helping to protect against ill 
health. Zoe says "eating 5 fruit and veg a day is 
the most important part of my diet". 
Superstar round up: X-Factor }udge Simon Co~e!1 was spotted leaving the 
auditions munching a banana; Strictly Come DanCing s Rachel S~evens start~ 
every day with cereal and fruit; Wayne and Coleen Rooney say we have frUit 
and/or veg at every meal time and for snacking on during the day": Singing 
sensation Leona Lewis says" I've been all over the World and frUit and veg are 
the ultimate snack foods wherever and whenever". 
>~ 
Did you know ... 
""" less than 2 in 5 young people eat fruit daily; 
""" about 1 in 3 young people eat veg daily; 
Be the one that chooses fruit and veg for more 
energy, better health and a happy good looking body!! 
~.:.;; --2,~JJN ~ _ ;:·-~~~",-.'J'.~=~~~~~~e~-:;:~, .. _ -~ E~l'~ ... =t-"""~~~ -=;A<....::~""""""Etmt>--~'~~~o#",#a;-.:'..,g_~~"t~-.ltH' 
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Getting your 5 a day and trying new things ... 
Breakfast is the most important meal of the day .. Try adding: ~~; 
fruit t.o yourcereal (berries, raisin.s or dried.apri~ots are great) ~;~. ~p .... ~ .. c, ~~c 
or having a banana on toast. You Will be buzzing with energy! ~~~{ 
. ---~ ",,-.~-
S~~bki~g' j~. b~tw~iribre~kfastC1"d lunch ·isagreat w~Yt~stoP.' c. 
hunger an~to help youc:onceritratebetterinclass, BUIonlyiL, 
. you choosethe right snack. HClveCln apple or pear,orsome<) ., 
grapes or cinykindof fruit to keep YQU going tilllunch~ ', •• , •• '."" 
,';, :,.;,'.:,:',. :,: .. :",.,', .. ..... - .... ,' """ ,', .". "'" ... , ,. 
Lunch time is a great time to catch up with your friends 
and to get some activity and fresh air. Pack your sandwich 
full of lovely salad vegetables and munch away while your 
gossiping! 
-. 
::~:;~;-?J ~ ~.: 
Graba~ri~bk aft~~' ~cho~I'.Ifyo~rchilling~u+, doirigy~ur'. 
homework or about to head out thecloor for some fresh .' 
• air or ,activity, pick up a bal'lanaorsome chopped. fruit or .. 
• ~tostop you gettinghlingrytill dinne,r,fime. C " 
Dinner time is here and what better way to get a portion 
of veggies in. Have some peas, sweet corn on the side of 
your dish or even make the meal all about veg with a tasty 
stir fry, fajitas or home made soups and stews. 
THAT'S 5 PORTIONS - HOW EASY WAS THAT? 
TOP TIP: If you don't like a particular fruit or vegetable, try cooking it a 
different way or eating it with different meals, you will be surprised!! 
Wallchart 
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To help you eat at least five portions of fruit and 
vegetables each day, use this handy wallchart. 
How to use it ... 
• Stick it on the fridge, in fact anywhere in the 
kitchen, and use it to keep check on how much fruit 
and veg you eat each day by filling in the boxes. 
• Write down the type of fruit and veg you eat in the 
boxes, or draw a picture if our feeling creative. 
• You have plenty of charts, so you can use a new one 
every week. 
• Use the pencil provided. 
Reach for 5 portions of fruit and veg every day, 
that's 5 portions all together not 5 portions of 
fruit and 5 portions of veg. 
REACH for 5 Fruit and Veg a DAY 
One Portion = 
o 1 medium glass of fresh 
L\;~Ji fruit juice 
~ 1 medium sized fruit 
~ 2 spears of broccoli 
•
. .: 3 heaped tablespoons of 
~" .. peas 
e:~ 3 dried apricots or 1 
'3· tablespoon of raisins 
;.~L.\ ••~ 
~ ~J 
(4! • 
Mon Tues Wed Thurs Fri Sat 
T 
Sun 
Reach for 5 EVERY day I Mark a box with an X or drawing for every portion of fruit and veg you eat 
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ve a go at finding these 10 hidden fruits and vegetables and tryout 
the tips next to each one! 
o STRAWBERRY - great chopped up on cereal or just added to your favourite yogurt. 
o RADISH - add to your salad for a bit of colour, they are delicious. 
o BANANA - slice and blend with milk or yogurt for an energy boosting smoothy. 
o KIDNEYBEANS - great as a side dish to a main meal or as part of a salad. 
o CARROT - grated, diced, chopped or stripped, these are great any time. 
o TOMATO - sliced on toast or your favourite crisp bread. 
o BROCCOLI - the super veggie, works wonders with any meal or snack. 
o MANGO - exotically delicious, just eat it. 
o SWEETCORN - and garden peas are great on the side of any meal. 
o APPLE - take out the core, stuff with banana and cinnamon and bake it - mm mm! 
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B R A U L R G H R F G T E C L 
Y P G 5 0 V R E P 5 C R F N A 
E P A T E I B I 0 T 0 M A T 0 
N 0 U B Y W F 0 C C 0 L R R Y 
D R E G A 0 P E H A 5 U A P T 
I D E R E N R 0 C T E E W 5 D 
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CHOOSE 5 FRUIT AND VEG 
EVERY DAY 
Tasty Recipes 
11 
Fruit kebabs 
1 of your recommended 5-a-day per serving 
Preparation time 5 minutes 
Ingredients 
Pineapple (tinned or fresh) 
1 large Banana 
Strawberries (or any large berries) 
1 apple 
Grapes 
Mango 
And go ... 
Carefully chop all of your fruit into large 
bite-size chunks. 
Place fruit onto large kebab sticks in any 
colourful order. 
Extra tip: 
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Drizzle with honey or dip 
in your favourite yogurt!! 
Couscous with vegetables 
1.5 of your recommended 5-a-day per serving 
Preparation time 15 minutes 
Ingred i ents 
250g of cous cous 
300ml of bo i ling water 
Juice of one lemon 
Two handfuls of finely chopped mint 
Two handfuls of chopped spring onions 
Two handfuls of halved tomatoes 
Two handfuls of chopped peppers (any colour) 
Two handfuls of frozen peas 
A table spoon of olive oil 
And go ... 
First measure out the cous cous and put it into a bowl 
~ Loughborough 
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Then boil the 300ml of water and when it has boiled pour into 
the bowl with the cous cous and leave that for 5 mins. 
Cook your peas and peppers (3-4 mins). 
Once the cous cous is ready stir it around a bit to get the 
lumps out. 
Put all the chopped stuff in and stir that around and last of all 
you put the olive oil in. 
Pineapple Banana Smoothie 
1.5 of your recommended 5-a-day per serving 
Serves 2 
Preparation time 2 minutes 
Ingredients 
450g/16oz Pineapple (tinned or fresh) 
1 large Banana , 
240mI/8fl.oz. Pineapple Juice 
2 -4 Ice Cubes, cracked 
And go ... 
Place ice cubes, pineapple, banana, and pineapple juice 
into the bowl of a blender. Puree on high until smooth. 
Pour into a glass and enjoy!!! 
Extra tip 
~ Lo~ghb.orough 
• UmVerSlty 
Add a handful of raisins, a 
sprinkle of cinnamon and some 
natural yogurt for a yummy desert 
Fruity Flapjacks 
1 of your recommended 5-a-day per serving 
Preparation time 15 minutes 
Cooking time 20 minutes 
The ingredients 
80g brown sugar 
100g butter 
250g Oats 
Fruit: Banana and raisins 
4 tablespoons of golden syrup or 
honey 
And Go ... 
1. Melt the butter in a deep saucepan over a low heat 
~ Loughborough 
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2. add the brown sugar and golden syrup or honey and stir in until you have a 
brown paste 
3. add in the oats, if you find it easier add them in gradually stirring and 
covering the oats with the paste 
4. Mix in the fruit of your choice, as much as you feel is necessary 
5. spread the mixture evenly over a non stick baking tray (or a greased baking 
tray). 
6. Place the baking tray onto the middle shelf in a preheated oven (gas mark 5, 
220 C) and bake for 20 minutes, checking the progress regularly. Take out when 
the mixture starts turning a golden brown. 
7. Stand for a minute, then score the mixture with a knife into you portions 
8. Cover the tray and leave for a few hours to cool and let the ingredients 
further mix together. 
9. Voila, serve the flapjack to you friends and bask in glory and this great 
accomplishment. 
MAKE THE 
DIFFERENCE 
~ Loughborough 
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CHOOSE 5 FRUIT AND VEG 
EVERY DAY 
A family guide to 
increasing fruit and 
vegetable intake: # 1. 
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Choose 5 Fruit and Veg EVERY Day 
,/- As parents, carers and family members you have a huge role to play in 
your children's health and well-being. 
,/- What your child eats and drinks, how physically active they are and how 
they feel about themselves has a major impact on their health now and 
in the future. 
,/- CHOOSE 5 FRUIT AND VEG EVERY DAY is a family-based approach to 
increasing fruit and vegetable intake among adolescents. 
,. This booklet is packed with information on: 
o why fruit and vegetables are important for health; 
o different types of fruit and vegetables; 
o how you can help your child get their 5 a day; 
(I your own fruit and vegetable intake; 
o the importance of a supportive home environment; 
r I~ Loughborough • University 
The Importance of Fruit and Vegetables as Part 
of a Healthy Diet 
Healthy eating is important for everyone, especially children, to ensure 
that they receive all the nutrients they need to grow and develop. 
As a parent you want your child to be healthy and happy. 
Here are 5 great reasons why you should encourage your 
child to eat at least 5 fruit and vegetables every day. 
They ... 
~ are packed with vitamins and minerals; 
~ can help maintain a healthy weight; 
~ are an excellent source of fibre and antioxidants; 
~ help reduce the risk of heart disease, stroke and some 
cancers later in life; 
~ taste delicious and there is so much variety to choose 
from. 
How Can My Child Benefit? 
~ Loughborough 
• University 
Nurturing healthy lifestyles among children has both immediate and long term 
benefits. 
With a healthy diet, including 5 a day, and regular physical activity your child: 
~ Will have more energy 
~ Will be able to concentrate better 
~ Will stay at a healthy weight 
~ Will get fewer illnesses 
~ Will sleep better 
~ Be better equipped to make healthy lifestyle choices as they get older 
Food behaviours and food choices of teenagers are likely to persist 
into adulthood. It is vital that we help our youngsters make 
healthful choices, like reaching for 5 fruit and veg a day, NOW, to 
give them the best chance of a healthy future. 
I 
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Getting at least 5 EVERY Day 
Fruit and vegetables help set your children up for a healthier lifestyle. 
Best of all, there is so much variety to choose from, all year long, there 
is enough to keep even the fussiest eaters happy. 
r--~~~"~~ 
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"p' Almost all fruits and vegetables count towards 5 a day. 
"p' There's no limit to how much you can eat - so the more, 
the better. 
"p' It's also good to know that you should eat a variety of 
fruits and vegetables to get the maximum benefits. 
"p' Fruit and vegetables can be found in many things you 
eat, you just need to know where to look. 
5 a day = 5 portions altogether, not 5 
portions of fruit and S portions of veg. 
I ~ Loughborough 
r· • University 
--
What Counts Towards 5 A Day? 
Fresh, frozen, chilled, canned, 100% juice and smoothies all count, as do 
dried fruit and vegetables. 
n Fruit and vegetables don't have to be eaten on their own to count. You can [~ also include any vegetables found in soups, stews, sandwiches and other 
dishes. 
n Fruit and vegetables contained in convenience foods like ready meals, pasta 
~ sauces, soups and puddings, also contribute to your 5 A DAY. However, 
these should only ever be eaten in moderation, as they may contain high 
levels of salt and fat. 
~ Dietary supplements DO NOT count towards 5 a day. This is because many 
~ dietary supplements do not have the same nutritional benefits as fruit and 
vegetables. 
n Potatoes and other related vegetables like yams DO NOT count towards 
l\:J your 5 a day. This is because they are classified as starchy foods. 
Check out your portion guide to see what counts as one portion 
Parents - What Can You Do To Help? 
I! Loughborough 
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,.,r;' As parents you play a vital role in your child's diet and 
health behaviours. 
,.,r;' The following section provides information on how you 
can help your child reach for 5 fruit and veg every day. 
The main focus of helping your child reach 5 fruit and veg every day 
should be on encouraging them to make healthy choices and to enjoy 
their food, to make eating a happy experience and to involve them as 
much as possible in making decisions about food and preparing food. 
" 
,.,r;' The following sections focus on how you can create a 
home environment that will facilitate your child's fruit and 
vegetable consumption. 
,.,r;' We will focus on two key aspects: 
o Your own fruit and vegetable intake; and 
o Home availability and accessibility of fruits and 
vegetables. 
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I Want To Be like You 
,.,r;' Our own research at Loughborough University has shown that what YOU as parents 
eat is significantly likely to influence what your child eats. 
It may not always seem like your child listens to you or 
does what you ask, but the foods that you eat really do 
play a vital role in shaping your child's eating behaviours. 
BE A POSITIVE ROLE MODEL TO YOUR CHILD 
,.,r;' Aim for 5 a day yourself - if your child sees you aiming for 5 
they are more likely to do the same. 
,.,r;' Make healthy choices in front of your child and try new 
things together with them. 
,.,r;' Make sure the family sits down to healthy meals together-
this is an excellent opportunity to be a positive role model. 
,.,r;' Involve your child in cooking and preparing meals at home. 
,.,r;' Encourage your child to help you make decisions about 
foods when you are out shopping. 
TOP TIP: Praise your child when they make healthy choices. This will 
reinforce their positive behaviour, making it more likely that they will do it 
again. 
EL .. ·.•. ~~ '1'i;:,····~···1 l.' 1. 
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The Importance of a Supportive Home Environment 
'AVAILABILITY: Fruit and veg must be availab'lei~ the home for yourchild to be able to" 
: choosetoeatthem and for you to encourage them, " .. 
jthis d()est1ot have to be expensive: ,'. 
QBuyingfresh fruiiandvegthatisinSe~s()nis cheaper; , ., ,"'.'. ' ' 
Q Rem~mber 'that tinned, dried ~l1d fr6ze~fruitcmd veg counts t()o;: .. ', 
· .• ~~i~n~~ur fa~ilY meals and onlyblJVwhat:y6uneed~oeliminate ~a~te. ' 
: ,~ " , '" : , :" ~ , . . " " , , ' ' , . : ' ~ '. ',.' , . ; .. ,,' ',,';: ,. : ' ,; .: ,: .': : '., . . , 
ACCESSIBILITY: Making the fruit and veg that you have at home accessible (e.g. easy to 
eat) to your child will increase the odds of them eating it, and reaching their 5 a day. 
,. This does not have to be chore: 
o Chop vegetables like carrots, celery and cucumber and leave them in a 
container in the fridge ready for when your child is after a quick snack. 
Cl Have a fruit bowl in the kitchen and encourage your child to grab a piece of 
fruit to take to school and for snacks. 
o Serve up a bowl of chopped fruit / salad / veggies at every meal time and 
encourage your child to dig in. 
I~ Loughborough 
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What You Can Do From Here 
• Hopefully you have found the material in this booklet 
useful and informative. 
• The second resource pack will be mailed out in 2-3 
weeks. 
In the meantime we hope you will .... 
• Make use of the portion guides, top tips and recipes 
enclosed in the resource pack. 
• Encourage your child to read the newsletter 
addressed to them and to fill in the quiz sheet. 
• Encourage your child to use the F&V record sheet 
enclosed and also use one for yourself. 
If you would like any further information, you may 
find the following websites useful: 
• www.eatwell.gov.uk/healthydiet (Food Standards Agency) 
• www.nutrition.org.uk (British Nutrition Foundation) 
• www.5aday.nhs.uk (National Health Service) 
MAKE THE 
DIFFERENCE 
I~ Loughborough 
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Choose 5 Fruit and Veg EVERY Day 
.P' As parents, carers and family members you have a huge role to play in 
your children's health and well-being . 
.P' What your child eats and drinks, how physically active they are and how 
they feel about themselves has a major impact on their health now and 
in the future. 
.P' CHOOSE 5 FRUIT AND VEG EVERY DAY is a family-based approach to 
increasing fruit and vegetable intake among adolescents. 
We hope that you found the information in the previous pack useful and 
informative and that you and your family are on your way to 5 a day . 
.P' This booklet is packed with information on: 
o the benefits of a diet rich in fruit and veg; 
Col how you can help your child get their 5 a day; 
o top tips and tools to help you and your family get your 5 a day. 
I~ Loughborough r • University 
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Why choose 5 fruit and veg every day? 
• Eating 5 portions of fruit and ~egetabl~'~ every dayh~lps childr~nto' . 
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How much fruit and veg? 
For health benefits, experts recommend that we all eat 
AT LEAST 5 PORTIONS OF FRUIT AND VEG EVERY DAY 
Don't panic! This may sound like a lot but just making a few small 
changes can really make a big difference. The easiest way to getting 5 
a day is to make it part of your daily routines - a bit like brushing your 
teeth! 
, 
i 
---!-~ 
THIS IS HOW EASY IT CAN BE. JUST THINK 3 MEALS AND 2 SNACKS - THAT'S S! 
Breakfast - add chopped fruit to your cereal or try banana on toast. 
Snack - At work or at school, an apple, pear or any fruit will fill you up until lunch. 
Lunch - Pack sandwiches with salad vegetables and always have a piece of fruit or 
some chopped carrots or cucumber on the side. 
Snack - When your child gets home from school and is after a snack, have some 
chopped fruits and veg at the ready. 
Dinner- always serve dinner with a side of frozen peas, sweetcorn a salad or have 
vegetables within the meal. 
THAT'S 5, THAT EASY 
~ Loughborough 
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Get your children to help you think about ideas for meals and 
snacks and also to prepare and cook meals and snacks. They will be 
more likely to want to eat the things that they have made. It can also 
help you spend more quality time with your child. 
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Food behaviours and food choices learned 
in childhood and adolescence are likely to 
persist into adulthood. It is vital that we 
help our youngsters make healthful 
choices, like reaching for 5 fruit and veg a 
day, NOW, to give them the best chance of 
a healthy future. 
-
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The main focus of helping your child reach 5 
fruit and veg every day should be on 
encouraging them to make healthy choices 
and to enjoy their food. to make eating a 
happy experience and to involve them as 
much as possible in making decisions about 
food and preparing food. 
" ..... '.~.-' ..0:J 
TOP TIP 
I~ Loughborough 
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Any fruit and veg is better 
than none and generally the 
more the better. Use the 
monitoring chart in your pack 
to check your child is getting 
- use one yourself 
What can you do to help your child on their way to 5 a day? 
You are what you eat, and your child is too!! 
, ' 
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Available - Having fruit and veg around the house 
• Buying fruit and veg in season is cheaper; 
• Plan your family meals to eliminate waste; 
• Don't throwaway fruit or veg that is bruised - check out your top tip 
leaflet! 
Accessible - Having fruit and veg that is ready to eat 
around the house 
• Have fruit out in a fruit bowl that is easy to see and 
reach; 
• Have chopped fruit and veg on the front shelf of the 
fridge that is easy to grab as a snack; 
• At meal times have a side of fruit or veg; 
• Make some healthy snacks with your child, such as 
fruity flap jacks and have them out ready for snacking. 
I~ Lo~ghb.orough 
.Umverslty 
TOP TIPS AND TOOLS 
Here is an overview of some great ideas to inspire and encourage your 
child to eat fruit and veg. 
1. Ask your child what 
fruit and veg they like 
and why. Find similar 
products to encourage 
them to eat a variety of 
fruit and veg. 
4. Model healthy food behaviour-
research shows that the biggest 
predictor of child food intake, is 
the food intake of their parents. 
5. Teach your child some recipes 
for meals and snacks that you used 
to eat when you were their age. 
2. Teach your child how to cook 
and be confident in the kitchen. 
3. Have fruit and veg available and 
accessible around the kitchen so that 
your child can choose to eat fruit and 
veg. 
6. Help your child to 
understand that the 
food they put in their 
body now will have an 
impact on their health 
now and later in life. 
, . 
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What You Can Do From Here 
• Hopefully you have found the material in this booklet 
useful and informative. 
• A questionnaire pack will be with you in the next 2 weeks. 
In the meantime we hope you will .... 
• Make use of the menu cards and top tips 
enclosed in the resource pack. 
• Encourage your child to read the newsletter 
addressed to them and to fill in the quiz sheet. 
• Encourage your child to use the F&V record sheet 
enclosed and also use one for yourself. 
If you would like any further information, you may 
find the following websites useful: 
• http://www.tesco.com!recipes! (Tesco recipes) 
• http://www.nhs.uk/Tools!Pages/Saday.aspx (National 
Health Service) 
• www.doleSaday.com (Dole) 
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CHOOSE 5 FRUIT AND VEG 
EVERY DAY 
FRUIT AND 
VEGETABLE 
PORTION GUIDE 
Portion equivalent to 80g 
Fruit (As eaten, edible portion, drained if canned) 
Apple: dried rings 4 rings 
Apple: fresh 1 medium apple 
Apricot: canned 6 halves 
AJ>ricot: dried 3 whole 
Apricot: fresh 3 apricots 
Avocado Half an avocado 
Banana chips 1 handful 
Banana: fresh 1 medium banana 
Blackberries .. 1 handful (9 to 10 blackberries)' ... 
Blackcurrants 4 heaped tablespoons 
Blueberries· 
.. 
2· handfuls (4 heaped tablespoons) 
Cherries: canned 11 cherries (3 heaped tablespoons) 
Cherries: dried .. 1 heaped tablespoon 
Cherries: fresh 14 cherries 
Clementines I satsumas I tangerine 2 clementines I satsumas I tangerines 
Currants: dried 1 heaped tablespoon 
Dates: fresh 3 dates 
Fig: dried I fresh 2 figs 
Fruit juice 1 medium glass (150ml) 
Fruit salad: canned 3 heaped tablespoons 
Fruit salad: fresh 3 heaped tablespoons 
Fruit smoothie 1 medium glass (150ml) 
Grapefruit segments: canned 3 heaped tablespoons (8 seqments) 
Grapefruit: fresh Half a grapefruit 
Grapes 1 handful 
Kiwi fruit 2 kiwi fruit 
Mango 2 slices (2-inch slice) ." , 
Melon 1 slice (2-inch slice) 
Mixed fruit: dried 1 heaped tablespoon . .. , ... , ...•... 
Nectarine 1 nectarine 
Orange lorange 
Passion fruit 5 to 6 fruit 
Paw paw (papaya): fresh 1 slice 
Peach: canned I dried 2 halves or 7 slices 
Peach: fresh 1 medium peach 
Pear: canned 2 halves or 7 slices 
Pear: dried 2 halves 
Pear: fresh 1 medium pear 
Pineapple: canned 2 rings or 12 chunks' 
Pineapple: crushed 3 tablespoons 
Pineapple: dried 1 heaped tablespoon , ' , 
Pineapple: fresh 1 large slice 
Plum 2, medium plums 
Raisins / sultanas 1 tablespoon 
Ra~berries: canned 20 raspberries 
Raspberries: fresh 2 handfuls 
Rhubarb: canned chunks 5 chunks 
Rhubarb: cooked 2 heaped tablespoons 
Strawberry: canned 9 strawberries 
Strawberry: fresh 7 strawberries 
Tomato puree 1 heaped tablespoon , 
Tomato: canned plum 2 whole 
Tomato: fresh 1 medium, or 7 cherry 
, 
Tomato: sundried 4 pieces 
Portion equivalent to 80g 
Vegetables 
(As eaten. edible portion. drained if canned) 
Asparagus: fresh 5 spears 
Aubergine 1/3rd aubergine 
Beans(e~g. broad. butter, 3 heaped tablespoons 
cannelloni. kidney): cooked 
Beansprouts: fresh 2 handfuls 
Beetroot: bottled 3 'baby' whole. or 7 slices 
Broccoli 2 spears 
Brussel sprouts 8 brussel sprouts' .. 
Cabbage 1/6th small cabbage or 2 handfuls sliced 
Cabbage: shredded .3 heaped tablespoons 
Carrots: fresh slices / canned 3 heaped tablespoons 
Carrots: shredded 1/3 cereal bowl 
Cauliflower 8 florets 
Celery . 3 sticks 
Chick peas 3 heaped tablespoons 
Courgettes . Half a large courgette 
Cucumber 2-inch piece 
Curly kale 4 heaped tablespoons 
Leeks 1 leek (white portion only) 
Lentils 3 heaped tablespoons 
Lettuce (mixed leaves) 1 cereal bowl 
Mangetout 1 handful· ; 
Mixed vegetables: frozen 3 tablespoons 
Mushrooms: button 14 button or 3 handfLilsof slices . , 
Mushrooms: dried 2 tablespoons 
Onion: dried 1 heaped tablespoon . 
Onion: fresh 1 medium onion 
Parsnips 1 large 
Peas: canned/fresh/frozen 3 heaped tablespoons 
Pepper:, canned/fresh Half a pep~er 
Radish 10 radishes 
Spinach: cooked 2 heaped tablespoons 
S~nach: fresh 1 cereal bowl 
Spring greens: cooked 4 heaped tablespoons 
Spring onion 8 onions 
Sugarsnap peas 1 handful 
Swede: diced and cooked 3 heaped tablespoons 
Sweetcorn: baby 6 baby corn 
Sweetcorn: canned 3 heaped tablespoons 
Sweetcorn: on the cob '1 cob 
. 
. ... 
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CHOOSE 5 FRUIT AND VEG 
EVERY DAY 
Recipe of the day 
and top tips 
FAJIT A FIESTA 
Two 5 A DAY portions per serving 
Serves 4 
For the fajitas 
Prepare 15 minutes 
Cook 20 minutes 
Costs £ 1. 88 per portion 
• 1 tablespoon of olive oil 
• 4 skinless chicken breasts 
• 1 red, 1 green, 1 yellow pepper (chopped) 
• Handful of mushrooms (roughly chopped) 
• 1 chopped onion 
• 1 packet of fajita mix 
• 8 soft flour tortillas 
AND GO .. 
• Heat the oil in a large pan 
• Add the onion and diced chicken 
• Add the other vegetables to the heat and stir 
• Stir in the fajita mix 
For the salad 
• Tomatoes 
• Cucumber 
• Lettuce 
• Meanwhile, prepare a salad of tomato, cucumber and lettuce leaves 
• Warm the tortillas in the oven for 3 mins or a microwave for 1 min 
• Serve all together and ENJOY. 
~ Loughborough 
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Vegetarians, swap the chicken for more vegetables 
....... " ......... from www.5aday.nhs.uk 
Stuffed peppers 
1.5 of your five a day portions per serving 
Preparation time 15-20 minutes 
Cooking time 30-40 minutes 
Ingredients: 
4 large green peppers 
1 medium onion, chopped 
2 cloves of garlic, crushed 
4 ozs (112g) long-grain rice, cooked 
8 ozs (22Sg) tomatoes, chopped 
2 sprigs of parsley, chopped finely 
4 ozs cheddar cheese, grated 
2 ozs (56g) butter 
1 tablespoon olive oil 
Salt and pepper 
And go ... 
~ Loughborough 
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1. Cut a slice off the top of each pepper, remove centre core and seeds. 
2. Brush each pepper on the outside with the olive oil and then stand the 
peppers upright in an ovenproof dish. 
3. Melt the butter in a saucepan and fry the chopped onion gently. Add the 
tomatoes, rice, parsley, salt and pepper and combine. 
4. Pile the mixture into the pepper shells. 
s. Top each pepper with grated cheese. 
6. Bake for 30-40 minutes in a pre-heated oven 
at Gas Mark 4 (350°F/180°C) until the peppers are 
tender. Serve hot with a side salad. 
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TOP TIPS 
chocolate for apples. They are just as sweet. 
egetables 
~ Loughborough 
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ir in a handful of fresh or frozen vegetables into pasta, soup or noodles. 
"Frozen veg is really good to use in large dishes and is always 
there if you're in a hurry. It is just as good as fresh and 
doesn't go off, which means you get more for your money." 
"Give your children chopped up fruit while they're watching TV 
- they can eat a whole apple without even realising it" 
"It can be very easy and cheap to include veg in evening meals -
just add a tin of chopped tomatoes to a spaghetti bolognaise." 
from www.5aday.nhs.uk 
MAKE THE 
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CHOOSE 5 FRUIT AND VEG 
EVERY DAY 
Recipe of the day 
and top tips 2 
Ingredients 
250g carrots 
200g mushrooms 
Recipe of the day 
Carrot and mushroom crumble 
Serves 4 
Prepare 25 minutes 
Cook 30 minutes 
100g frozen broad beans 
80g shallots 
1 bunch of parsley 
100g smoked streaky bacon or whatever meat you like 
150g butter 
80g flour 
50g crushed hazelnuts 
Salt and pepper 
Recipe 
~ Loughborough 
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Peel the carrots and cut them into thin, round slices. Blanch for 2 minutes in boiling 
water and chill immediately. Wash, chop and crush the mushrooms. 
In a frying pan, melt a knob of butter, sweat the thinly chopped shallots and add the 
crushed mushrooms, season and set aside. Brown the bacon, add the beans and carrots, 
add seasoning as required and sprinkle with chopped parsley. 
Butter an oven dish, pour in the vegetables and add the mushrooms over the top. 
Prepare the crumble: lightly grill the hazelnuts in the oven. Mix 80g melted butter with 
the flour and nuts to obtain a gritty mixture. 
Cover the vegetables with this mixture and cook in a hot oven for 20 minutes. Serve 
straight away, accompanied with salad. 
Recipe from http://www.sofeminine.co.uk/mag/foodld2724/x16273.html 
TOP TIPS 
The top 5 whole foods wasted in the UK are: 
~ Loughborough 
• University 
Apples, Bananas, Potatoes, Oranges and Tomatoes 
Below are some top tips and recipes to help avoid these foods being 
wasted or thrown away. Have a go and get the kids involved. 
Apples 
Why not make some apple sauce! Peel and chop the apples, and place in a saucepan with 
a little water, lemon juice and castor sugar (maybe some cinnamon too). Cook gently for 
about 15 mins, stirring regularly. Then whisk or blend smooth. It's lovely with pork but 
can also be a dessert with cream (fool) or ice-cream. 
Cooked apple (great for children's desserts). Simmered apple slices in a little water with 
some brown sugar and honey and raisins. You could also use maple syrup. They can be 
eaten hot or cold. 
Spice up your porridge! Add grated or small bits of apple to your porridge with a little 
cinnamon while cooking to add extra flavour. 
Baked apple dessert. Cook the apple in the oven for about an hour, after you have cored 
the apple and stuffed with dried fruit, brown sugar and and cinnamon. A little water in 
the dish keeps them moist. 
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Bananas 
Nutty surprise! Slice banana and gently heat in a frying plan with a 
little butter and brown sugar or maple syrup. Add an oat cereal and some 
extra nuts and dried fruit. Presto! 
~ Loughborough 
• University 
Smoothies! Freeze the banana either whole or cut up into chunks and place in an airtight 
container. Place the banana in a blender along with two or three other fruits (berries work 
well) and some fruit juice. Add yogurt if you like and blend until smooth. 
Oranges 
Add them to sal sas. Chop up and mix the orange with some onion (red or spring work 
best), some tomatoes, sweetcom and raisins. Add some olive oil and a spoon of pickles or 
chutney. It goes great with pork or turkey. 
Add oranges to your salads! Oranges taste great in salads and give them 
a nice sweetness. 
Make juice! Squeeze the oranges to make some fresh orange juice. 
Tomatoes 
Grill them. Add chopped tomatoes to sauces, pizzas or whatever you are grilling. 
Mini pizzas! Slice tomatoes over sundried tomato pesto or puree on circles of puff pastry 
and cook in the oven. 
Freeze them! You can freeze tomatoes whole to use at a later date. And as an added 
bonus when you defrost them they will pop right out of their skins. 
GET THE KIDS IN THE KITCHEN TO HELP YOU USE 
UP ANY FRUITS AND VEGGIES THAT ARE 
AROUND, THEY WILL LEARN V ALUBLE SKILLS 
AND ALSO LEARN TO LOVE AND ENJOY FOODS. 

